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ABSTRACT 


General activity and maintenance behavior of six 
captive coyotes (Canis latrans) was studied near Edmonton, 
Alberta. 

The general activity was associated with several 
meteorological elements. The animals were diurnal in their 
Perevrcyepattern, With the peak of activity occurring shortly 
after dawn. The highest levels of activity occurred at 
30 to 60°F, low relative humidity, and low barometric pressure, 
with pressure influencing activity the most. Winds of less 
thane. 4) miles per hour stimulated activity, while winds of 
more than 14 miles per hour reduced activity, especially if 
accompanied by a falling pressure. The possibility of a 
lunar influence on barometric pressure and general activity 
was also discussed. 

Maintenance as a non=-social behavior exhibited by 
coyotes in captivity was studied primarily in one litter 
(two males and one female). 

Meteorological elements appeared to be of secondary 
importance in the location of the bed site, with the structural 
characteristics of the cage being most important. The be- 
havior associated with lying down was discussed. 

Wives e.enitiesance Gf scratching, biting, and licking 
was presented. No self-grooming patterns of rubbing or 
rolling were observed. 

EeImineelonein captivity appeared to occur at a reduced 


frequency, probably because of the lack of novelty in the 
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cage. Pre-elimination exploration suggests that both sexes 
are involved in scent marking. The postures of elimination 
are similar to those of the domestic dog (Canis familiaris), 
although the males never displayed the leg-lifting posture 
of urination. Urination sites appeared to be randomly dis- 
tributed, while defecation sites appeared to be located away 


from the bed site. 


eet 


YY Wi tip Daas 
vexee Wiod 2hity ots 9B Ug) M08 
sotjanigils to arated, | aay 
« (oitatiinas eho) gob Berens 

studeog -ymiaitti- aast st bovatqaits . 
~nkh yimobus= of O32 baxesqqe abaie no 


ywaws Sotsool od oF botevqgs aadta te 


Lis 


ACKNOWLEDGEMENTS 


Pane gery erateriee bo oun. Av. steiner for his aid in 
planning and organizing this study, and for his helpful 
suggestions on reading the manuscript. 

PD shouldislikes tosexpress special thanks to Dr. D.A. Boag 
Onmity SUDELVisOLry commiLttee for his critical review of this 
Meweectipt. “Lb also wie to thank Drs. W.A. Fuller and 
G.H. La Roi of my supervisory committee for their helpful 
suggestions and advice. 

The assistance of the following persons during the 
[wee ce Ot thesstudy wasmapprecitated: Dr. D.C. Secord for 
Droviaine veterinary setvices; Dr. Jel. Mahrt for the para- 
Peeleateexanminatigne, Mrs GRY Kerr; Chief Wildlife Biologist, 
Fish and Wildlife Division of the Alberta Department of Lands 
and Forests for providing the collecting permit; and the staff 
of the Bio-Science Vivarium for their help in caring for the 
animals. 

I should like to thank my wife for proof reading and 
typing this manuscript as well as encouraging me throughout 
the study. 

The project was financed by a teaching assistantship 


and a scholarship from the National Research Council of Canada. 


2 THEMAOO WI WO MG as 


‘WAS 
bie seid-+102 rartadd ..J.& .3 wd iw lede; 


y bie a) . 
jwtqgisd eld sok hun ,. buna hea nts 


J¢lioevoesm add gatbaes ro 


geoe .Axc@ .370 o8 axtasis isisaqa- PeSiIgkS oF Perry btwodi 
' ytd 
eitdd to woeivox Ieoiciso zid 1682 Sa tmmos ‘ron ¥zaque 


5 i 


bana seifwt .A.W .e20 treads of Hadw 6ele i 


“ 


fvligion zis “Ol sfhdhomnd> Ys0eMArégge Ye be tek at 
sIsivibn bao nme 7 

ds itu! lozz9q soiwolles ets ae + stint: 
1d thotsbostqge BEW vs oda ro 


a f 


#3. x0 d.t st gesdtvaes ciontvsday i 
ae) " - lhe 
jail I tiLoIIW SnD ., tro. .AvD eS ‘nokientmans 3 


20n 5 0 mi itsq sitsdlé ait bo ros feivid aE LW bast 


‘ 
P. 


ae 
ov 


tte2 ifa bone :iimrse sitvelioa-od4 stb tvase x08 nasi ~ 
es ™ pe ' 
mid -i10] grives. ni ofod tbedgs. 202 aU Pavey sanaiotnot 


ee | 


: a yew 
Py ry i nie say Ponta to? se bw “en sine dat aa) ott 8 wor 


is 
o~ 


OTN J geigstvoons as Lisw, ee gas 


qifsetnasjefazes, ankidoess 4 xd hy 9 0 tes ee 
; 
-sbene9 to lianuad dotsaaean Cangkeatt od gor 


iv 


TABLE OF CONTENTS 


Page 

Ree LRAGESOL sn SER OC TR ek OU TE OF9 wea ee ahs ie te i 
AURNOWLEUGEMENTI SS 5.2%. form  WeOVNg, PEL OTS . Fh UE. OUN eeunee iS 
Piste OF LARLESTRESS . 42 Oe. Stee LS FRE VOWS 4 Anka ee » % vi 
ees (Otek LGURES@RS. C38 GEORG. SEC Ore 27S GYD oc eee ee VLE 
EREXSODUCTIONP ee ter ee Sts iseed Buen. yt BS POD . a8 s « et 1 
OU oh... ce A CO Se ees LOMO SSS OLEH Sa acta ews ses 3 
THe Anima SRE CUR CORM ca0 shia 6 4s eR SEEK REN nies 3 
PCaGntCi Gi catLonsolethetAnimalswet OSI E. sss bea tere 3 
HOuUsingethecAnsnabed Biri Og .< i eek Wee ce ewe N v4 4 

Diet. andebiségases. ves tickss«s 4 TAAL .% 4 
DOUrceBMOPLIMeteGorolecical Datav.ssanerinves ;AbnAS 6 
SerchurlqucAOEORecordinetA ctl vVbtyariet case versras 7 
Evaluationvofe thet RecordinbiMethod«..s.1s%% Sok es 2] 
Techni que@or tS tudgine+ Behaviors -49O. e254 et ta as : Et 
RESULTS AND DESCUSSION® 4a PR SRETSOR . tect ee ee rh 5 f%% 14 
GenerateActivityoorMeoyotes*tnt Captivity. ..ssests 14 
ACGEVLEY*Snd=PROtoperiod+ 4544.59 %.0%4.80% vs es 14 

ACULVEtY@ ands Temperature? .4 1444444444465 i iS 
hetivaityeendukelatives Humidity. e.inninas a 19 

ACGELVi tywdud.« Daremetrice Pressures. «444445 7 aa 

ACL Cyrene WL VELGCLEV is as. visclsslc sete a «/s 25 

Ree Vi Cys 1 OO GS OT ales, wiacdca a: v0 0. 6-4 a neha ww see 7 ae 

PSL VL Cys ato 7 CL MO Ol sant herald einereat alati la «sie ae 30 
Environmental Factors and the Bed Site... 6 is ween oe, 


Locatione  UtLlized. When Lying Dawn. ....... eas aa 


ros 
yj an 
4 
4 

2THEVNOD TO 
I en 6 see) eee @ ) woe we lie ©P eo eee ee © Eee 0 Ce 
2. * -* oe @ t+ Pee * & he e+ he ** #4 «€ © @ ¢@ s,s - * «© © & * * 
- *.* > se veeeea ee *.* ‘ “Ff fe *“*e4ee *-* 
- * - '* . * * * . . ef ran 


S @'s € @©.4 © #@ #44 6 BO 2 ® o 6 © ee eo 8 ee ee en) 


E ee Se: eee Te iipminA, sha 79 notseohitoaebr 


¥ ° 


bey Mig had aes aeeee yinth. sig Ge ee elemkaa ould palace 


owt eae te ee eS Sues aes reek SR RSaLe bee veld 
Pilg eweek (ba Tee 0 levligalesos1eh 2¢ a9psuar 


oN itd 4 4g F mii 

a . 3 7. % ; 
si IW all spel e aie @ alepece »» YIvViIOC“ wHiasOveR ko our adver Lh 
o,2, e@ @ eee ene ee a“ ris 24) bs nk fy. fs ee he P| a3 io. nokdmulan 


ys 


if eS Pee re oe .« toivedoi gaigbys’ Jo oupindoo? 
SE ere ners See oe 
pi osivenes VOlvtiquea mz stoves ia yaivisos Toren 


Senet eae thee as vs @ © o 286 «@ botysaqasons bag: yikes 


ei ee eae races tes ow eee) SPP epee iT bute. “ean A 
‘A J oe b 


ot iw PRL eres o gitbintohH svidts La i: 


Ig estveeease STURYSET vhytemored be a8! Dies: 
2¢ *eeteoveew#eteeeees @ © € ®@ Wisolsy baaw hina -¢ 


oat ee? ri 
¥ £ owe ees oe e+ bt we ee * } : Sy by 
: : ay ee ae 
- 7 an 
e 


df 7.9 2 18 SS 8 be Oe ew ey) (oye) noom ei 
aa ptie ‘pode wad i a ae 

, 2-2. — | — . WE 
- . oe : - Pale Lo rank - rh 5a hi 4 


OrientatLlonwWhentLying Down ...cse ee rere 
Meteorological Factors and the Bed Site ... 
BPenaveoreAscociated ii thilLyingr Down canmedy nce cess 
Sniffing the Ground Before Lying Down ..... 
Rurnine ~Amoundekheftored Lying dDowner. it. sevice 
Pawinge the Ground Betore Lying Down «...:- 
Beeturesivorlizecgwhen LV ings) OWDi« < eaicdiang « 
Huddting facalhew Temperatures @2n2 bo ted.te.. 
Peavine et Nees User e as a wrasse ca a anutel Rha eye 6< od ate 
Behavior Associated With Self-Grooming ....... bas 
SCL acCCuin Seat ini tLe Oe 5 vetwne ete tene (ates s: wats Ri ayaracers 
Bicking So. govesaa Sass Smee UN ae ORAS. « 
Ped Lay Te Ce I ie no tanet gd awke ul on au ximt epar ete «6 l< te ae 


Behavior ehkesoctatbvedewiseh Blimina tion eviawe eweuccc< 


Bpéequencysoirbliminationeszsea. in: : Si aAcLOU.« « 
Bahaviat iBréecedingeblimingtionas. iowa. . lava 
BasturesdoftseBhlimination etsa. s ehdbazead. ba. ane 
Behaviiegebol Lowinge .E himina tioned ans. dha. - as 


ELimination Sites a ¢ G&G ¢ 616 e« U7 & 6. 6 2 6 &. 6 8 6 O@Fe @ OO 6 8 6 


CoOnoLEUvENCDUSCUSS LON. oa) ois we teletene obelae sé ej.ahete) arerelel a. « coe cece 


DELCRA LURE (GBB es. Ba. 3. 494. 8s seg ses ne ena es ea ae ee ee 


AEBENDICES Sreegiliginasian. S#hawvi ot. 24nL ni Lan. BF. «as « . 


ec ¢ Sa does bor wide @ wwod pres genV nod ciiads 


=| - aa an Ail : “i 
oe ~.« S212 bes sie baa azvoine a ai i 


OW ssiivesuesaue RWOM gebyl PEW baa -2008ah sake 


Neu 


ae eeoeee RWOU gntvid svets@ Bauer sds habeas 


an 


ae saarwenacee MWOU suwkvld stoi08 aiiarealaes saree he 

.ieeeue WOE getvs ondaee bab iedith or shiwot oe 
oe ieee as ee TWO oivd asiW beebliay viii’ 
S2 Veessenesecoss HOMIE THqeel? wor 75 sckibbum 


’ "i 


He ‘ 5) 8.4) £4.84. C7 ae * 4 * * * * @ © 8 8 @£& 2 e888 6 t 9g on yrtvaed 4 ‘ee 
4 


ie 


y 

a 

wowed bee vein QHimMOO~9 bob Ba Fe eae 8) wn 
F 


: Ce J : 
| ie x casedsachen axa ee wnisiag base unt saao® 
Fa . *-<¢ ss: ¢. 8 § » €¢ 9 8 «4 , e Gri «ee . $ 6 ¢ ® £4, 0568 4 SS we ee ouubiad: 


Pa Ss atataiarsheusteeaient 1 alia ae » gpetigos. San inna ae 
— ie a 


i) ee ae eae ee ee va ap ta Rehones 30 ronenehia. ay * 
1 
0 *#aeseeesee@b'seaeeese rot 2 eps | tJ at onthagan’ soivetiog aia ed 


eo Pisin. nt a lec OGL imme a a io ‘sanudeot Pia 


Thy oe 
AT sbececees cee DOSDHhimEDD Se twol ied mares, 4a 


1K. 


ZA diy Seige) + rorss 6 ied Ache tare Ia ae act anal 


ie T4.8 € 6 €6 464 © 4 * + 4 @)e8'e idea **e ee © * @ ie onan 
' atl 
} 


ue SS sick) a 
ie is iy 

re i 4€ gt 

Me 


Se ee ee *-e . ats SNS Soin 
4 Ce 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


ii. 


T2., 


13% 


LIST OF TABLES 


Frequency of clockwise versus counter- 
clockwise orientation when lying exhibited 
Dyy COYO CES seme and F Oy an ere san we Be at hala wie ve. 6 


Ambient temperature and cloud cover in 
rnehation@totthe beddsitesofiredyotewDul.a.... 


Wind direction and the bed site of 
coyotecDwet aug. asses yas « ee ti ee DMs G2 Ge Pie s 


Investigation of the bed site exhibited by 
coyotesoD  MEvand .Fibefore lyingidownts....<.-. 


Frequency of turning around before lying 
down exhibited by coyotes D, E and F during 
Manhaus.seasons- and fCemperatures, .ccsceancecs 


Ambient temperature and body position 
utilized by coyotes D, E and F while lying 


down A @eeenme@e@¢@e@qaéaeqQgeteaqeeee@e@@eeé@seg@gedeeqgeaeenenke ee 


Ambient temperature and huddling exhibited 
by ¢ayateseD?s Bhandabyieda. whi ck. occurred. -« 


Ambient temperature and season in relation 
to the behavioral patterns of coyotes D, E 
andif foltlowingea period ofrlyiugedowntiand.. 


Number and type of stretches exhibited by 
Goyotes.D,.E.and.F.in.relation,to 
temperature, season, and time lying down ... 


Frequency of self-licking exhibited by 
coyote Daandsethanconditian ekathe l£lLootres.. 


Frequency of elimination exhibited by 
coyote siVGSE Vand Ei. cae tae cae eo eee ee ee 


Pre-elimination behavior exhibited by 
eoyotes Dechydnd Frag. Jf00. 268. 22 haus a. 


Post-elimination behavior exhibited by 
coyotesubgiEgand Ehe. marviad.. Wage Oa + ead ces 


Page 


af 


She] 


41 


43 


44 


52 


53 


a 


60 


64 


67 


70 


76 


iy 


a : | ; . ie 

bv wh 4 

¢a2GAT 410 rend ie wn Kea 
iad 


ays 5 ' | ¥ i 7 
§ = 

~15dauH00 etexey abividoolfs %e ono 

Jidindve gaiyl nsilw roissiyastrve ae kw 

wa *e © © * ss +s @ ° ’ ° ‘ *ee seer? as | boxes } a e Gi 


ni sovoes bowols.bas srr7syeumed eae 
es ee«@ ss a6 6 q 5.7 0 ¥OS to ce ee bai d afig or nok! 7; 5 


ot ia rei s ek 
I .olouige panogn hat i 


vd hotidid=s. Silke hod odd Yo cot) ap tieaway is 

a) Pete ie gwob aniyt ssortad Yims & ¢¢ isan cn ; 
: ‘ et ; 

on. soisd bree sniatius Pat Yous pont 
eriwubh Y base 4...0 aadoyos vd a hed betaghs py 
cebieeesccels PEVUISTHOme7 ba Bhrosnas a : 
: fe) 
OLTL2A09g rf od ban Syvus 53 9.qmat aera AA 

i ijiiw YY bas 2 2 ache yoo wd honllfiy 
Terrier rrr eee eee er er er AVOB, 
na 

boastdiriax hhhbod bow 5 tug hea ee ane deea +. 

. <u lei Pi dee sold twa nfchytt cokes Sar botoyns, wie. 
nolisisy «i nor hee Limes: uaazoqmet pea de ot 

t ,€ sasoyoo Jo daisa tee stotvatad oad Of = 

e2 .sdes OWOl-gutel ie hdkase # ek wollax t ton 


“4 ; i Ae 

¥G hestridistixs darhosdaepid io (age bts sodmut a 
oj notasios ak @ bas 2 <@- aetoyon 

¥) -.. mwob snivi smi2 bas , forges  S1ad nrsgHes +3" 


yo bod ididxe gnidsil-tise to yoru ox’ 


‘d oe» 0012 923 FO nottibnos of9 bon dC 940% 


ud botiditks nokrarkehio %6. ¥ 
va So ee 


vd Leridid«us so0lvesod ackimts 


OF 6808 @ 26) 4a Oo 4) Or. ee Oe Ee oe 6 8 oe % bas 1a tasoees 
¥d band ke Sidi tokvedsg tia ja~300 


ay eee rer ok ee, 


oy 


| Fa 


i> 


Eig. 


Fic. 


Ric. 


1s Os 


Rie. 


Pie. 


Pigs 


| aes 


Pugs 


Pie 


LO’. 


LIST OF FIGURES 


Floor plan of the outdoor enclosure located 
an@the Bioshetences Vivarium’ + .o0 . S48 39% OS 606-6 , 


Floor plan of cage 1 showing the location of 

the "pressure platforms" in relation to the 

path of coyote A, and a lateral view of a 

DECSSUTGE plaeeocmats Yt . SUV Pts 4.990 198 oT eS 6 8 


Recorded versus observed activity of coyote A 
during 27 observation periods randomly 

distributed between 0400 and 2100 hours over 
The@persodeMayw iz. BV6oPeCo TUNnEFZEMTOGS? . 2... 10 


Imaginary grid and numeration utilized in 
cage 3 to record spatial orientation of study 
SUL a Wo tees ct eegere vesen reer cial < PE A PRAT ae ere Zi Ur OT PY Woe eS ees iy 


Hourly activity of coyote A recorded during 
the 7-9 hour photoperiods which occurred over 
Cheaper lLodevulyec2 outoOs tor june. 2, L968 7s. 16 


Hourly activity of coyote A recorded during 

the 11-13 hour photoperiods which occurred 

oven che perlod) July, +225 LUG, ste June 2, 

DOG SES. OR... TERE. TOOT ERO. oe cee eee Sess oes ‘A | 


Hourly activity of coyote A recorded during 

the 15-17 hour photoperiods which occurred 

over ttheRperiod*suly@22542967 to-JdJuner 2, 

HAG Ce COMMU Mr ceeniis: Stee lee ee hal sins? a coabecaan nga cue ane a es eh aiatetena 18 


Ambient temperature and general activity of 

coyote A recorded from 2200 to 0300 hours 

(hourly values, and pooling the values from 

each temperature group with the adjacent 

groups) over the period July 22, 1967 to 

Sane} 2 -SB909. FILV TET. CP eee ces FRE Oe eo es es 20 


Relative humidity and general activity of 

coyote A recorded from 2200 to 0300 hours 

(hourly values, and pooling the values from 

each relative humidity group with the adja- 

cent groups) over the period July 22, 196/ 

EO Ue ae POCO Ms Te oe ee eee ce Nic ais Ne Ee ee ene eit nie 


Barometric pressure and general activity of 
coyote A recorded from 2200 to 0300 hours 
(hourly values, and pooling the values from 
each barometric pressure group with the adja- 
cent groups) over the period July 22, 1967 to 


MESO UO G Ts eee tree es hee ee sar ae tS +3se532 23 


thy : ; * j 


SHAUOTY Ft 


bstasol sextyrelsans xvoohsyve ott be nase) 
. {aly Ghote i WLR cet ets 5 SA son gl seeote 
‘ #5. 
to motasoo! sd sniwote £. go45 30 wee hy 
$719 qi woktuaslory ai “snretdaelg¢q oiuaanig® 

8 Ta weit Parasite! as -bas c oF CEOS to Hg 
Py eres eee ene entire aon 
on } Ne 
A stovoo lo wirvisgos bev1s3dn eneast pilose: 
vim cre* orv4¢ nolicvasatio A nicer 

4940 2 tu od io hoe OONO.. neewied boruds 278 
cians BIVL YL. sant of BRL Sh eam ppb h 
= 


y 
=I 


4 


aly 


uy 


~ 


ane ckiigu rokgauemhon bas bine csontenme 
¥ pity “e ‘ee, es = Bie. ] Yo La z j + fj a i Too gs OP ; a we8o) ) . 
LN a tw -t oe s&s 6 © «yee 0) & a als 2 0.4 8 ed Boles ee bie 6 eo Oe Mee efiimie a i. 


: a i7 i 
yolauh- Sob mt AK sdoeyvoo 10 weEVI 198 (tian Pad 7 
73 VO 1 1 Tuo o Oo : if WwW P| ©] : 3 moO wig 2 von he bes 7s 


han) 
y, iSite) Ses Saut% oF Vols (SS ele asda a> a 
ot se ; px ss : 
untivh bsbhyocey A otdvos 2a got SERRA ee ee 
c 7 ’ aNd Cues LZ 
iwvoe doinw boatzroqdoiony rtueH EeLSi§. oa2 3 


os Suk. OF Voll  ¢S8 eigk botr9q as. 149¥e 
‘J fab SWIG WEA eae 8 eRe SL oe SOS ee Se ME 
4 ; 7 ah : 

sn (6b: Bbabamo4ss2 i L-yoOvGoS i) viivisos yizke 
be rvesve dofdw a clisgolsodg suod Tha’ Lig ee 
<*> stu’ og Ve@l-,.os- viol obestag ats 39% 7 ms 


oH 9s We 0 0 eb oe 6d beg Sq a ates «sees & © eee eel eee 


lo Yiiyitosn Istécan hes ayes sTagues ery 
yuan GOED oe O02 mot? bsbteuaw A ‘aan By 
mors eswisy oo sAelidog bra <eautes met 
nojathe sh? dete geowy STUT BLS “a 

oo? tevl , Sky elet’ Fores sq ons 29M ns 
os 6 Riise Sawin Atal s6 Binet Soeik twa gle alae een 


30 yYiivitowe Laisney Das vi LRi nad, ‘oN 
etiod | U09tO oF O8GRs iio YF pri enn if 

MOTT swiss sid aniloag has eeeu: : 
‘ -elbs oid diéiw quote aiere 
. Yoel .§S ylul botreag ofy » 
gS Seether tee eennst ev etanvene | eOO EL 

% a: 

gstyeson ianxens; hh 

eS Path ; oo ‘pon 


~~ 
‘Voie 
7 ° 


Fie. 


ELio. 


Fig. 


Lae Be <a 


Pig. 


Pig. 
a ee 
Fic. 
Eres, 
Fig. 
Fie. 


ing hg 


ibe. 


Bic. 


Fic. 


1 oe 


Fie. 


EY. 


Eats 


ke ie 


14. 


1a 


Pa 


24. 


Wind velocity and change in barometric 
pressure recorded from 2200 to 0300 hours 
(hourly values) over the period July 22, 
On /atostune’ Aguh96Swae. dine Bovis 


Change in barometric pressure and general 
activity of coyote A recorded from 2200 to 
0300 hours (hourly values) over the period 


AGTH a 


Mean hourly activity of coyote A during each 
month and season over the period July 22, 


LOG fe tor iire 2. LIGS «2. 


Sree ePeeecestedée#2¢6e6 


ore 6) 2. 6 82. 6. 6. 6) 62 €. 8. a 


Me dee ty chums) VET) Cree OCR ere ces aah alana: where's feria: ty aco; ate ates 


Lunar cycle and general activity of coyote A 
recorded from 2300 to 0100 hours (hourly 

and pooling the values from each 
lunar day with the adjacent days) over the 


values, 


period July e227 ebI6/ tor June - 2s 


Location of bed and orientation 
exhibited by coyotes D, E and F 
OWI? i CFCs 5 oie es sleeretatard alaseies 


Coyote 
Coyote 
Coyote 
Coyote 
Coyote 


Coyote 


in 


aha 


in 


in 


in 


tt 


“ivine sRoslttoms Lite: a. 


LVS POSE 1 Oller 2 6 lec 
Hivine Post tion 30 aes « 
PStretehe Prosi Clone.) 
BSCrerc chs oOete on a.” 


MStretch Position 3” . 


UR TRS 


of the body 
when lying 


oeeoeee#eooe30«ee54#2uoeee 


e 


Micturition posture exhibited by juvenile and 
adult male coyotes in captivity 


Micturition posture exhibited by juvenile and 


adult female coyotes in captivity 


Defecation posture of coyotes in captivity 


Micturition sites of coyotes D, 


cage 3 


Defecation sites of coyotes D, E and F in 
cage 3 over the period May 14, 1968 to 


June 3, 


Temporo-spatial arrangement of the lunar 
synodic month (adapted from Whipple, 1941, 
i763) and it's relationship with the 
sample period at Edmonton, Alberta 


LOGS Wile rayevat ane ae a, a wate ot seme 


FEE Te Re ies Ba’ 


e° 


Viti 


26 


28 


ao 


a2 


34 


48 


49 


50 


aD 


56 


ae 


rm 


72 


is 


77 


The 


85 


en 
— 


= 1 
cet 
Le 


sivonw ODED oF OOSS maz? bsbaoaue b 


we isn eit teVvGa Ge gir f ¥ “3 sero) aot OCEO eh on 


At vie (2285 Sas 7sihae ot ti SG gab or a 


* © @s8t . . ' ’ *. * . e e ® . ‘ . . . ° . J . . . . 3h 2S ot wrod 


alinevey yd bsiidviag stpaReg Perry tye 


ok T buep 2. a eSioxoo | to. 


pis ine nla Rg ale te hia A < nal saa meee 


oiztomesad nt symaids fas etd 


SS viut botvsq sais savo (eoule " 
e<«weseseepeeesst @Gaeeseeeeee#t#s Sal a ae 


lstahen bitte sTuszeetd a2it3 5m o7ag | 


Of. wot hsbtoocst A s70¥05 Don tee ZI x 
oeeeueuvu un eeee Roe L = anu t, De Tom dad al aX 


ghituh A s26y05 Jo gi rvigos e sided se ae 
1S yin Boivad oft 14v0 noends) Bae ao hi 
ee eanmeaeenvavnvsas 8 te eee 4 0 fy { t LN sriart, oF Noe 


to Ui ton Lersaow bow elaya semtant 
von) syouwl OOL0 os UGES mo" bshtossa ‘5 
isso g6ti scsulsy ati gcliood bas eoulsy 


casa COEL 2 sanw oy / TART) |, Clee Bee volsag 


S 


Gitsisbiso fun bod 36 gakuen. 
lw ie nBIovood vd bettdsiwe § 


2 
. 6 
. * ¢ @ se > «6 8 . ¢ i AS nit mi a ll 4 
aon i 
se reccncas “S nie be otougeee ae o20¥0D \aae 


seavvencee Sl gokidheog dodagee™ ab azoyoo Oh ag 
} oe 


oi 
Frovat. y iiditus ssleod hots toutok 
iversenvee VILVIGGRSD 2k 259 6% ¢O9 olem 31. 


_ 


‘oeseae UIEviIqBS aE Betoyes ol amet aius 


os : x ; Ms ne 
\ivSIquo gl satoyves’ to Stpse oa aks £ 
‘ed, ely eT 

¢ o>" . ev 

* Daa 2 .@ eadoqvoo toa 93 fa SHED bs utoty 
ase hien at <7 a ele 


LAN eee 


Be 
oa ese: : 3 
or G0fl . il ya botisq, : 


ia) > i a | 


Fig. 


20% 


Le 
Lunar cycle and barometric pressure recorded 
trom 2300 to OL00 hours (mean values, and 


pooling the values from each lunar day with 


the adjacent days) over the period July 22, 
Letts YS gate vetkebsd > o,) UIC ES he ee fala Beale siete a: ecole &: a9 87 


<~. 
bebhross? stTH#easeg slipeamorsd that od 
bas ,asllay seen) ae eoOLO! dH 
diuiu veb tenet foas more esulav sf 
~s ¢inot boftaq ots tavo (eves eee ‘hs off: 
,2 aeeeeveetevneaeeewes tt Pe eenv,eeoewnwvee Bae t as stat ee CoE 
vee 
f 


br te 
s * 


INTRODUCTION 


iter inst recorded reference to the coyote was in 1780, 
Mnetecravi7ero (cited Dy Dobie, L9O6GL, p. 32) wrote that it 
"is one of the most common quadrupeds of Mexico, in form 
tike, cue doe, voracious Like the Lobo, astute Like the fox, 
in some qualities resembling the jackal." Subsequently, 
several authors have presented detailed descriptions on cer- 
bain phases of the coyote’s life history. The economic 
status of the coyote has been studied by Murie (1940), Young 
anandaexnson, (1951), and Gier (1957). Sperry (1941) made a 
study of the food habits of the coyote, while the morphology 
of this animal has been described by Young and Jackson (1951). 
Methods of controlling the number of coyotes have also re- 
ceived a great deal of attention (Young and Jackson, 1951; 
Gier, 1957). Information on the habits and behavioral char- 
Pore: testicse of the coyote (Murtesy F940s-Young and Jackson, 
1951; Van Wormer, 1964), however, are limited in detail, 
being based on few observations, or on second-hand informa- 
tion. This lack of information on the behavior of coyotes 
is probably associated with the difficulty of obtaining pro- 
longed observations of known animals. For this reason, I 
utilized captive coyotes and concentrated the study on general 
activity and maintenance behavior. 

The first part of this thesis was to search for associ- 
ations between general activity of coyotes in captivity and 
various meteorological elements. Past research on activity 


patterns of mammals appear to be concentrated primarily on 
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ertecadran thythms in actt#vityoCtBider, 1962) and on the 
association between barometric pressure and activity (Brown, 
Webb, and Macey, 1957; Sprott, 1967). This study will search 
for possible correlations between general activity of coyotes 
in captivity and several meteorological elements (photoperiod, 
temperature, relative humidity, barometric pressure, wind, 
season, and the moon). An attempt will be made to determine 
which of these elements exhibit the best association with 
general activity of the study animals. 

Maintenance as a non-social behavior in canids has been 
studied by several authors. Scott and Fuller (1965) have 
made an extensive study on the domestic dog, while the wolf 
(Canis lupus) has received the attention of authors such as 
Murie (1944), Rutter and Pimlott (1968), and Young and 
Goldman (1944). Tembrock (1957, cited by Scott and Fuller, 
1965) has studied the fox (Vulpes vulpes), but for some 
reason little work has been done on the coyote. Murie (1940) 
has reported a few elements of the maintenance behavior of 
coyotes, and Snow (1967) has studied coyote pups in captivity, 
but detailed information on the individual behavior of adult 
coyotes was unavailable. The second object of this thesis was 
to fill this gap in the knowledge of canid behavior by pre- 
senting information on the maintenance behavior exhibited by 
coyotes in captivity. Behavior associated with ingestion was 
omitted because it was consistent with the behavior patterns 


that Scott and Fuller (1965) described for the domestic dog. 
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METHODS 


The Animals Studied 


This*study> initiated” in*July;°1967 and*completed one 
year later, involved the use of 6 coyotes held in captivity. 
These animals were obtained from 3 different litters born in 
the vicinity of Edmonton, Alberta. The coyotes which were 
obtained from each litter were: 
1. Two juvenile males and one female (D, F and E, 
respectively) were obtained from a local farmer on 
JULV@3 Pergo 7s 

2. Two juvenile females (B and C) were obtained from 
the Zoology Department of the University of Alberta, 
Edmonton, on July 10, 1967. These pups were donated 
to the University by a local farmer. 

3. One yearling female (A), which had been a family 


PEEY was ¥aGbtained *omsFuly*l2; 1967: 
moentification of the Animals 


Individual animals were identified through morphological 
peculiarities. Since the different litters were housed in 
separate cages, this problem was minimized. 

Coyotes B and C were easily separated because coyote B 
had a left wrist which was enlarged. This enlarged joint 
appeared to be the result of an early fracture. 

Coyotes D, E and F were easily separated because coyote 


E had a slot in the medial edge of its right ear (when directed 
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Piumeroomoend coyote Ff Hadra slot at the tip of its right ear. 
Housing the Animals 


The coyotes were housed and studied in an outdoor en- 
closure located at the Bio-Science Vivarium, 6 miles south 
of Edmonton, Alberta. The enclosure, measuring 20 by 30 
feet, was subdivided into 3 equal cages measuring 10 by 20 
feet. These cages were visually isolated from each other by 
a 4-foot-high plywood wall (Fig. 1). 

The cage was built with a wooden frame and stucco-wire 
covering. Wire covered the sides, ground, and a 2 foot over- 
hang on the top of the walls. The floor was covered with 
straw during winter, and with sand and gravel during summer. 


Shelter was provided. 


Diet and Disease 


The coyotes were fed a mixture of a high quality dog 
meal and ground horse meat. Equal quantities of each were 
mixed, soaked with water, and frozen in six cup packages. 
These packages contained approximately two pounds of the mix- 
ture which two animals could nearly consume in one day. The 
animals were fed daily, at my own convenience, while in their 
individual cages. 

Bones were provided for gnawing, and any unwanted 
chickens or mice from the vivarium were also fed to the 
coyotes. During summer, grass was regularly placed in the 


cage, because the animals were often seen eating grass at the 


Fig. 1. Floor plan of the outdoor enclosure located at the 


Bio-Science Vivarium. 
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edge of the cage. Water was provided in summer and snow in 
winter. 

The risk of disease and parasites was minimized by keep- 
ing the cages free of feces. Biannual examinations of the 
feces by~icthetme'thod  ofPLevines et? ale §(1960)9¢or'! internal’ para- 
sites were negative. All animals were given injections for 
distemper and hepatitis three weeks before the study started. 

The only parasite problem encountered was the presence 
of what appeared to be mange mites (Sarcoptes scabiei). 
Coyotes D, E and F had a heavy infection when they were 
obtained. The condition soon appeared in coyote A, but was 
never exhibited by coyotes B and C. Attempts to eliminate 
this ecto-parasite with chemicals failed. The infection 


eventually subsided. 
Sources of Meteorological Data 


Temperature and relative humidity data were obtained 
from a hy crothernocraph” atthe’ study* site. ©* Thi s?¥ instrument 
was located in a Stevenson's screen on the ground beside the 
Geecs § This placed’ the” recording elements’ of the instrument 
at®'ithe’ level of the® coyotes. 

Data on wind and hours of sunshine were obtained from 
a field station of the University of Alberta located approxi- 
mately one-half mile south of the Bio-Science Vivarium. 

Barometric pressure readings were obtained from the 
Edmonton International Airport, approximately eight miles 
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Records of solar and lunar cycles were obtained from 


the Coronation Park Planetarium in Edmonton. 
Téchunique of Recording Activity 


Only one coyote was used to record general activity. 
Coyote A developed a sterotyped behavior (Hediger, 1964) of 
pacing beside the west fence of cage 1 (Fie. 1). Recording 
the occurrence of this pattern involved the placement of 
“pressure platforms” along the route travelled (Fig. 2). 
These platforms were constructed of two pieces of 5/8 inch 
plywood. The upper board was 18 inches square and the lower 
board was 17 inches square. The boards were centered and 
hinged. A contact switch was installed near the free-edge, 
and a compression spring was placed near it. A 1-1/4 inch 
fringe on the upper board prevented the entry of foreign 
objects between the boards. Protruding nails on the lower 
board anchored the platform to the substrate. 

The platforms were connected electrically via 12-volt 
battery to an Esterline Angus event recorder (Model A620X) 
located in the heated observation building (Fig. 1). The 
event recorder had a chart speed of 12 inches per hour, and 
required servicing every 4 days. 

When a platform was stepped on, the contact switch 
closed the circuit, and the event was recorded. The platform 
which exhibited the maximum number of events during a 15 
minute period was used as the measure of activity. This re- 


duced the possibility of compounding the actual activity, 


Fig. 2. Floor plan of cage 1 showing ‘them Locattonmotetne 
"pressure platforms" in relation to the path or 


coyote A, and a lateral view of a pressure platform. 
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since one or several platforms could be stepped on during a 
eireuit.ththeshourlydtotalistwere théen.calculated, 

TheupresenceSofivisitorssatethe Gage brotightlabout 
Gxbeemes indthetaetivityrof coyotevA.daTo reduce thissbias, 
the activity recorded during all known visits to the cage 
was discarded. 

Daily tests were made of the recording apparatus. If 
auyeonytheeplatformspiaitedstonrecordssthéenadatagini the tperiod 


from the preceding test were omitted. 


Evaluation of the Recording Method 


In an attempt to demonstrate that the recorded data 
were a reliable index of the general activity of coyote A, 
the periods of general activity and inactivity of coyote A 
were observed for 100 hours. These 100 hours occurred during 
27 observation periods randomly distributed from 0400 to 2100 
bouresovendthe pariodaMaywl2,tL968mtogtunes2 5h1968he The 
observation periods ranged in length from 2 to 5 hours with 
the occurrence of activity setting the final hour of observa- 
CuengpelfethistoccurrédybeyondntheifirsteshounyetAckivity duning 
the first hour limited the observation period to 2 hours. The 
last 2 hours of observation were utilized in this analysis. 
The observations were made from a temporary blind located 100 
yards south of cage 1. This distance was sufficient to permit 


me to enter the blind without causing the animal to become 


active. 
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When the observed periods of general activity were com- 
Patedewack the recorded activity (Fie. 3), a correlation 
Peer yctent of-+0.8492 was obtained. This is highly signifi- 
cant and indicates that the recorded data were a reliable 
index of the general activity of coyote A at the time of the 
test. 

The possibility that coyote A did not consistently 
display the stereotyped pattern utilized in recording the 
data was examined during the study period. Casual observations 
trom the Bio-Science Vivarium (Fig. 1), and examinations of 
the tracks left in snow after a nights activity suggested a 
high degree of consistency in the pattern. The repetitious 
and geometrical character of the path of coyote A was similar 
to the stereotyped patterns described by Hediger (1964). 

The coordination of activity patterns between different 
animals housed at the enclosure was not analysed at the time 
of the study. In an attempt to demonstrate that the periods 
Oieegeneral activity of coyote A were similar to the periods 
of activity of the coyote population housed at the enclosure, 
the periods of activity and inactivity of coyote A were com- 
pared with those of coyotes D and E. During the period 
May 10, 1969 to May 19, 1969, the animals were housed in 
separate cages and observed for 50 hours from the Bio-Science 
Vivarium (Fig. 1). The resultant data (Appendix 1) exhibit 
no statistically significant difference between the total time 
of observation and the time that coyotes A, D and E were active 


or inactive together. This suggests that the general activity 
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Fig. 3. Recorded versus observed activity of coyote A 
during 27 observation periods randomly distributed 


between 0400 and 2100 hours over the period May 12, 


1968 tos June 2, L968. 
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of the three study animals at the time of the test. Casual 
observations during the study period supports the possibility 
that the different animals at the enclosure exhibited similar 
Periods or activity. 

Thesstatistical procedures involved in this section are 
from steel and Torrie (1960). In all cases, the null hypoth- 
esis was rejected when the probability level was less than 


goeccual to.0,01. 
Technique of Studying Behavior 


The behavioral observations were made from an observa- 
tion house located approximately 25 feet from cage 3 (Fig. 1). 
Cage 3 had a 4-foot-high plywood wall on 3 sides to minimize 
visual distractions. Cage 2 was a holding cage for animals 
not being observed. The shelters in cages 2 and 3 had an 
entrance into both cages which simplified the transfer of 
animals between cages. 

Recording the spatial position where the various be- 
havioral patterns were manifested involved the utilization 
memo rmimicineary orid (ric, 4). this oerid divided cage 3 into 
36 quadrangles, each of which measured approximately 27 by 
30 inches. 

Recording the behavior of the coyotes was done by 
writing on the moving chart of an Esterline Angus event 
recorder (Model A620X). With a chart speed of 3 inches per 
minute and writing in a highly abbreviated fashion, a record 


was established for as many as 3 animals. An accurate record 


Met 


Fig. 4. Imaginary grid and numeration utilized in cagpe<30 to 


record spatial orientation of study animals. 
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13 
of the duration of the behavioral patterns was obtained by 
marking the start of a specific behavior on the paper and 
then drawing a line on the moving chart until the behavioral 
pattern was changed. Thus, a line of 15 inches would repre- 
sent 5 minutes. 

Most observations pertained to coyotes D, E and F. 
Occasional observations were made on the other animals. The 
observation schedule of this behavioral study is shown in 
Appendix 2. 

Numerous 35 mm. photographs, as well as 1,000 feet of 
16 mm. motion picture film were taken to aid in the descrip- 
tion of the various patterns exhibited. 

tien statistical» procedures involved in this section are 
fromeaceel) and Torrie (1960). In all cases, the null hypoth- 
esis was rejected when the probability level was less than or 


eriuat, to 02.05. 
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RESULTS AND DISCUSSION 
General Activity of Coyotes in Captivity 
Activity and Photoperiod 


Most animals have activity rhythms associated with the 
daily light-dark cycle (Marler and Hamilton, 1967). These 
circadian rhythms are exhibited by coyotes in "nature", where 
hoeh levels of activity are mainly crepuscular, nocturnal, 
and auroral (Ozoga and Harger, 1966; Van Wormer, 1964; Bider, 
1962). This pattern of activity may be associated with the 
avoidance of man, but Bider (1962) and Ables (1969) suggest 
that dusk to dawn activity synchronizes the activity pattern 
Dreeobe predator with that.of their prey. This suggests that 
coyotes regulate their periods of activity to the optimum 
time for obtaining food, and when there is carrion available, 
the need for synchronized activity patterns should disappear. 
Since carrion is one of the primary foods of the coyote 
fscvenny., L94l), it is possible that the circadian: rhythm of 
the coyote may be occasionally shifted away from the dusk- 
dawn activity pattern. «Captivity may reflect this shift, 
since the need of hunting and capturing food is alleviated, 
mecondLeiLon similar to a plentiful supply of catrion in 
miacure™., 

To examine the effect of captivity on the daily activity 
pattern of coyotes the recorded data were grouped according 
to the hours of daylight with the sunrise-sunset time rounded 


off to the nearest hour. The resultant data (Appendix 3) 
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15 
Pateciitiak. nocturnal; and daily activity exhibit no statis- 
tical relationship with the length of the photoperiod. 
Diurnal activity represented 74 percent of the total daily 
activity over the year. This shift away from the dusk-dawn 
pattern presented by Bider (1962) could be associated with 
the availability of food. 

The temporal distribution of activity during the various 
photoperiods was examined for 7-9, 11-13, and 15-17 hour days. 
The circadian rhythm exhibited by coyotes during the 7-9 hour 
photoperiods (Fig. 5) show a high level of activity through- 
out the daylight hours, with ulirtle activity occurring saurine 
the ‘night. The activity pattern during the 15-17 hour photo- 
periods (Fig. 7) exhibited a short peak of activity at dawn, 
followed by a gradual decline until early afternoon, and a 
lesser peak just before sunset. Hourly activity during the 
f=oenrour night (Fia. 7) was slightly greater than that. of the 
feemenrource night (Fie. 5). The-activity pattern of the L1l=13 
hour day (Fig. 6) appears to represent a mid-point between 


the two extremes. 
Netivity and Temperature 


Orr (1959) found that white-footed mice (Peromyscus 
maniculatus) exhibited the greatest activity in captivity 
between 40 and 50°F. He also noted that activity decreased 
at higher and lower temperatures. If this association between 
ambient temperature and general activity of captive mice is 


applicable to mice in "nature", it would be advantageous for 
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Fig. 5. Hourly activity of coyote A recorded during the 7-9 
hour photoperiods which occurred over the period 


July 922, L967 etosJune eZee ooe 
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Fig. 6. Hourly activity of coyote SA recorded aurea ye 
11-13 hour photoperiods which occurred over the 


period July 22,5 1967 to Dune toc. 
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Fig. /. Hourly activity of coyote-A recorded during) tue 
15-17 hour photoperiods which occurred over the 


period July, 22, 919607 -tosiuncee eee oo. 
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19 
the coyote to exhibit a similar pattern of aCGivLey. Since 
mice are one of the primary foods of the coyote (Sperry, 
1941). 

When the general activity of coyote A was examined in 
relation to ambient temperature, there was a trend toward a 
bimodal curve with the peaks of activity occurring at 30 and 
60°F (Fig. 8). The slight -reductionelinesctiv 1 t yeae 45°F is 
not significantly different from the peaks of activity, 
although it is significantly different from the low levels 
Meeactivity at 0 and 70°F. This Suggests that the association 
between ambient temperature and general activity is similar 
for both mice and coyotes in captivity, with coyotes ex- 
hibiting high levels of activity in a wider temperature range. 
fmcnns relationship is maintained in “nature”, it would be 


to the coyote's benefit, since the predator would be active 


when the prey is active. 
Activity and Relative Humidity 


Orr (1959) states that white-footed mice (Peromyscus 
maniculatus) exhibit more activity in captivity when relative 
humidity is high, but not at the saturation point, than when 
relative humidity is low. The possibility coyotes exhibit 
the same activity pattern in captivity, in relation to the 
relative humidity, was examined. Data used were obtained 
between 2200 and 0300 hours to avoid any influence from the 


sun. The influence of lunar heat on relative humidity is 


negligible (Namias, 1951). 
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Fig. 8. Ambient temperature and general activity of coyote A 
recorded from 2200 to 0300 hours (hourly values, and 
pooling the values from each temperature group with 


the adjacent groups) over the period july 22, 1967 
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The data obtained indicate increasing activity with 
decreasing relative humidity (Fig. 9). This statistically 
Significant association is contrary to the data presented by 
Orr (1959) for white-footed mice. I do not know the func- 


tional significance of this inverse relationship. 
Activity and Barometric Pressure 
ee 


The influence of barometric pressure on the activity 
of animals has long been known. Lombard (1892, cited by 
Brown et al., 1957) found that humans had an increased 
capacity for work at higher pressures than at low, and Hodge 
weve CLted by Brown et..al., 1957) noted a positive correla 
tion between mean daily activity of two dogs and mean daily 
barometric pressure. Stewart (1898, cited by Brown et al., 
1957) found a negative correlation between activity of gray 
rats and barometric pressure, while a positive correlation 
occurred when white rats were used. He concluded that the 
activity of wild animals displays a negative correlation, 
and that of domesticated animals displays a positive correla- 
wa wth barometric pressure. 

To determine whether there was a correlation between 
general activity of coyotes in captivity and barometric 
pressure, readings obtained between 2200 and 0300 hours were 
utilized. The resultant data (Fig. 10) suggest two possibil- 
ities. First, coyote A could have a critical "threshold" in 
the influence of barometric pressure on activity. This 


threshold appears to be 924.0 millibars, for pressures greater 
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Fig. 9. Relative humidity and general activity of coyote A 
recorded from 2200 to 0300 hours (hourly values, 
and pooling the values from each relative humidity 
group with the adjacent groups) over the period 


July 22, 1967 toviune wees. 
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Fig. 10. Barometric pressure and general activity of coyote A 
recorded from 2200 to 0300 hours (hourly values, and 
pooling the values from each barometric pressure 
group with the adjacent groups) over the period 
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24 
than this result in decreased activity to a relatively con- 
stant level, and vice-versa. The second possibility is that 
there is a direct relationship between pressure and activity. 
I will assume the latter for this thesis, since the correla- 
tion between barometric pressure and activity is significant 
(-0.8208). This negative correlation supports the work of 
Stewart (1898, cited by Brown et al., 1957) mentioned above. 

When the data on ambient temperature were grouped 
according to barometric pressure (Appendix 4), a significant 
correlation of -0.8579 was obtained. When the data on rela- 
tive humidity were grouped according to barometric pressure 
(Appendix 5), a significant correlation of +0.7621 was 
obtained. To determine which factor (barometric pressure, 
temperature, or relative humidity) exhibited the closest 
association with general activity, the partial correlation 


coefficients were computed. 


Let: 1 = activity 
2e=ibatometricepressune 
3 = relative humidity 
4 = temperature 


Then, the resultant coefficients are: 


Holding 3 and 4 constant, Yio = -0.7285 
Holding 2 and 4 constant, ry3 = -0.3572 
Holding 2 and 3 constant, rj, = -0.6101 


The only significant correlation in these data are 
between activity and barometric pressure, suggesting a close 


association between general activity of coyote A and 
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barometric pressure. 
Activity and Wind Velocity 


The-etfect-of wind on general activity of coyote in 
captivity could involve many factors. It is possible that 
wind could induce, or reduce activity by introducing olfactory 
and/or auditory elements. The wind could also influence 
activity by moving elements of the environment which the 
coyotes could see, or by influencing the physical comfort of 
the animal. However, I will consider wind as a simple meteor- 
ological element for this thesis. I hope to accomplish this 
by restricting this study to the association between wind 
velocity and change in barometric pressure, with the resul- 
Banc intluence on activity. 1 chose change in’ pressure because 
it is associated with the wind (Petterssen, 1958), and because 
barometric pressure exhibited the best relationship with the 
activity of coyote A (see "Activity and Barometric Pressure"). 

The association between magnitude of pressure change 
agdewind velocity (Fig. 11) was independent of the direction 
of pressure change. This suggests that a specific wind vel- 
ocity is generally indicative of a specific pressure change. 
Wind speeds up to 8 miles per hour are associated with a rel- 
atively constant pressure change of approximately 0.4 milli- 
bars per hour. Wind speeds up to 14 miles per hour are 
associated with a change in barometric pressure of appeoxi- 
mately 0.5 millibars per hour. Winds greater than 14 miles 


per hour are associated with a rapid change in barometric 
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Fig. 


ies 


Wind velocity and change in barometric pressure 
recorded from 2200 to 0300 hours (hourly values) 


over the period July 22, 1967 to June 2, 1968. 
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27 
Pressure, and are probably indicative of a weather front 
(Petterssen, 1958). 

An analysis of the relationship between a changing 
barometric pressure and general activity is shown in Fig. 12. 
Statistically, there is no difference between activity associ- 
ated with a rising pressure and a falling pressure of less 
Bianeo. oO millibars per hour, with activity increasing as 
change in pressure increases. A greater pressure change, 
however, tends to decrease activity. For a positive pressure 
change in excess of 0.6 millibars per hour, the decrease is 
sistent, but for a=negative change, there 1s a statistically 
Sienificant decrease. 

This analysis suggests that small pressure changes 
associated with wind speeds up to 14 miles per hour may stimu- 
late activity, while large pressure changes associated with 
weather fronts may reduce activity. A front which involves 
a positive change in barometric pressure appears to have a 
smaller dampening influence on activity than a front which 


involves a negative change in pressure. 
Activity and Season 
Ca ae plc Aaa dca rane 


Seasonal changes in general activity of coyote A in 
captivity are shown in Fig. 13. These data indicate that 
the levels of activity during summer, autumn, and winter 
mHihit no statistically significant difference. The level 


of activity in spring, however, is significantly greater than 


during the rest of the year. 
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Fig. 12. Change in barometric pressure and general activity 


of coyote A recorded from 2200 to 0300 hours 


(hourly) values) over the period Wiuly s22 3 ave 
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Fig. 13. Mean hourly activity ‘of= coyote A. recorded curiae 
each month and season over the period July 22, 


L967 to Vunes2, 19655 
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The changes in activity were plotted against monthly 
means of activity, barometric pressure, and temperature 
(Appendix 6) in an attempt to identify a causal factor. 
There was, however, no correlation exhibited. 

One possible explanation for the increase in activity 
during spring could involve the behavioral characteristic of 
PESparinge dens®*foriwhelpings © lne’nature',eunter tilized 
females not travelling with a mate sometimes prepare dens 
(VanoWormer’s>1964)5°soldt appears” possibile. thiat¥a captive 
female could also be stimulated to prepare for whelping, 


resulting in an increase in activity. 
Activity and the Moon 


The influence of the moon on coyote activity has held 
a prominent position in the folklore of these animals for 
several hundred years (Dobie, 1961), although little 
scientific evidence has been presented that supports this 
Sossibility.*«*Several®* authors ,* however,’ have presented’ data 
that associate various behavioral patterns of other animals 
with’the lunarecyclesevAnvincrease* in’ general’ activity’ of the 
capercaillie (Tetrao urogallus) during a full moon has been 
reported by Siivonen and Koskimies (1955), while Brown et al. 
(1956) state that molluscs open their shells more during a 
full moon. The Pacific palolo worms (Eunice viridis) reproduce 
seven, eight, or nine days after the November full moon 
(Corney, 1922, cited by Jolly, 1966), while the Atlantic palolo 


worms (Leodice fucata) reproduce eight days after the 
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July full moon (Clark and Hess, 1942, cited by Jolly, 1966). 
The grunion (Leuresthes tenuis) spawns during the spring 
tides which occur from March through August (Walker, 1952), 
while Harrison (1954, cited by Cowgill et al., 1962) reported 
that Selangor rats breed more often just before a full moon. 
Evidence of a close association between a full moon and the 
reproductive season has been reported by Cowgill et al. 
(1962) for the black lemur (Lemur macaco), and by Jolly 
(1966) for the ringtailed lemur (L. catta). Dewan (1968) 
has even demonstrated a possible association between the 
feentceor the full*moon and the menstral ‘cycle of humans. 
However, no reference was found that related gross activity 
Sramammals with the lunar <ycle. ‘Lt is the®purpese of this 
section to test for an association between the lunar cycle 
and general activity of coyotes in captivity. 

Data accumulated between 2300 and 0100 hours over the 
period July, 1967 to June, 1968 (Fig. 14) suggest that 
perivity Ls associated with the’ lunar cycle. A plot of the 
high activity exhibited during the full moon, and the low 
activity during the new moon, takes the form of a modified 
sine curve. An hypothesis will be presented in the concluding 
discussion which might explain this apparent oscillation in 
general activity of coyotes in captivity during the lunar 


cycle. 


y's 


Fig. 14. Lunar cycle and general activity of coyote A 
recorded from 2300 to 0100 hours (hourlyevatveds 
and pooling the values from each lunar day with the 
adjacent days) over the period July 22, 1967 to 


June 2,: 1968. 
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Environmental Factors and the Bed Site 
Locations Utilized When Lying Down 


In an attempt to determine if captive coyotes exhibit 
aecoussstency in the location of their bedding sites, the 
Pocations utilized in cage 3 (Fig. 4) by coyotes D, E and F 
when lying down were recorded. The data were pooled to deter- 
mine if the structure of the cage influenced the bedding sites 
of a population of captive coyotes. Variation between the 
animals, and social implications were not analysed. The time 
spent in the shelter was omitted, because the utilization of this 
site generally occurred when the animals were "frightened". 

The resultant data (Appendix 7), when grouped according 
to the orientation of the animals and the time spent at each 
location, show nine "zones" which were utilized when lying 
down (Fic. 15). The intensity of utilization of these zones 
suggests that bedding sites were located primarily at the 
ends of the cage, and toward the corners of the cage away 
from the south side, which was visually open. 

The preference for lying down at the ends of the cage 
@auld be attributed to the structure of the cage. Since the 
cage was rectangular, a running animal would travel along 
the long axis and turn at the ends. The turning moved the 
substrate (snow or straw) toward the ends of the cage, 
resulting in an increase in elevation of approximately six 
inches over the central portion of the cage. Since coyotes 


prefer a slightly elevated spot for a bedding site in nature 
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Fie. 15. Uocation of bed and orientation (oi neweoa, 
exhibited by coyotes D, E and F when lying down in 


cage 3. 
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(Ozoga and Harger, 1966), this could also be involved in 
Captivity. cHowéver;ethe north and south sides of cage 3, 
although exhibiting equal elevation of the substrate, were 
Ubpluzeddagaa"bedusite tovaidifferent tdegrée eGFike. wht). byline 
animals spent more time lying down by the north wall, which 
was wood, than by the south wall, which was wire. This 
trait could be associated with an element of "security", 
since the directions the animal could be approached from are 
reduced. This concept will be examined further in 
"Orientation When Lying Down". 

The trend toward utilizing the east end of the cage as 
a bed site more than the west end may indicate that the 
animals tend to locate their bed away from the gate of the 
cage. However, I believe that utilization of the east end 
of the cage as a bed site has an element of concealment 
associated with it, since the animal would be hidden from a 
person located at the vivarium (Fig. 1). 

The possibility that lying next to a wall provides 
protection or comfort in relation to the weather will be 


covered in "Meteorological Factors and the Bed Site". 
Orientation When Lying Down 


When coyotes D, E and F were lying down, the direction 
that the back of the animal faced and the direction of curling 
(clockwise or counterclockwise) were recorded at the various 
locations utilized in cage 3 (Fig. 4). The resultant data 


(Appendix 7; Fig. 15) indicate that the animals located 
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36 
themselves next to a wall with their backs toward the wall 
86 percent of the time. 

Lying with the back to the walls of the cage could be 
explained as "security seeking" behavior, because when lying 
in this position, the directions from which enemies could 
Ben tare reduced. This trait could also involve visual 
"curiosity" since the head of the animal is directed toward 
the open sides of the environment, thus facilitating visual 
observation. 

The total time of clockwise versus counterclockwise 
lying, at the level of the individual (Table 1), suggests 
bieeecthe direction of curling is not randem> Coyote D 
appeared to have no favored side, while coyote E spent 6/./7 
wercent of the timerlyingtidowntonlits right side, and 
coyote F spent 66.9 percent of the time lying down on its 
Pert side. Statistically, both coyotes E and-F displayed 
asymmetry in the direction of curling. 

baeus possible that the asymmetrical direction of 
curling exhibited by coyotes E and F resulted from a stereo- 
typic approach-path to the bed. Thus, if coyote F consis- 
tently approached a bed site along a clockwise path, the 
direction of curling would tend to be clockwise. However, 

T do not believe that this was involved, since the pattern 
between walking and lying down was generally discontinuous, 
thus losing the momentum of the approach to the bed. 

A more probable explanation would involve the skeletal 
systems of the animals. Jolicoeur (1963), studying marten 


(Martes americana), found a significant predominance in the 
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Table 1. Frequency of clockwise versus counterclockwise 
orientation when lying, exhibited by coyotes D, 


Evendae &. 


Direction of Curling 


Clockwise Counterclockwise 
Coyote Minutes Hf Minutes vA Total 
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F 1694 66.9 838 Sus heed | 2502 
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38 
length of the right humerus. He suggests that this increase 
in length may be related to the frequency or way in which 
the right and left forelimbs are used. If this conclusion 
is valid for coyotes, then coyotes D, E and F could be 
classed as ambidextrous, dextral, and sinistral individuals, 
respectively. An increase in length of one humerus could 
explain the non-randomness of the direction of curling, since 
an animal with a long limb on one side would tend to travel 
toward the opposite side. This would suggest that the humeri 
of coyote D are equal in length, while coyote E has a right 
humerus that is longer than the left, and vice versa for 
eoyote BE. Theslengths of the humeri, however, were pot 


measured. 


Meteorological Factors and the Bed Site 


The possible association between ambient temperature, 
Sunshine, and time of day on ithe spatialjutilization}) of cage 3 
was examined by utilizing the periods offinactivity of coyote 
D. This animal was chosen because it was the dominant animal 
and should have been the least affected by the locations of 
its litter mates. Only the time spent at the west end 
Gia ta Ga) or east end (9c to 1l2c) of cage 3 (Fig. 4) was 
used, since the maximum protection, or exposure, from the 
sun was obtained at these locations. 

The resultant data (Table 2) appear to present certain 
trends. The data suggest that when the weather was cold and 


cloudy, there was no association between the bed site and 
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40 
the location of the sun. However, on cold, sunny days and 
warm cloudy days, there was a trend toward lying in the sun, 
while on warm, sunny days the trend was toward lying in the 
shade. 

Tie possible influence of wind on. the utilization of 
cage 3 was examined by summing the periods of inactivity of 
Saveur ats cage Locations: la tow5a and: Sc, 9c) to) l2e (Fie. 4) 
miese lepton to the wind, “The data (Tablé) 3). suscest val trend 
Por coyote D to utilize the end of the. cage from which 
direction the wind was blowing. This trend would suggest 
that the animal seeks the protection of the cage wall. 

Since no significant association was found between the 
bed site of coyote D and the meteorological elements examined, 
BPoeeaopeans that the structural characteristics of the cage 
are the primary factors involved in the localization of the 
bed. This aspect was covered under "Locations Utilized When 
Lying Down". The data presented above suggest that the micro- 


Glimate is of secondary importance in locating a bed site. 
Behavior Associated With Lying Down 
Sniffing the Ground Before Lying Down 


Berlyne (1960) reported that the first minute or two 
of exposure to a situation is the period when exploration 
has a special role. A measure of this "pnerceptual exploration" 
(Berlyne, 1960) in captive coyotes was obtained by recording 
the occurrence of olfactory investigation of the bed site 


prior to lying down (Appendix Bilis 
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Wind direction and the bed site of coyote D. 
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(la-5a) C3Ce ee Cli Zits) Time 
Minutes v/s Minutes & (Minutes) 
138 29°, 0 338 7130 476 
eae, Chee, 1206 66.3 1819 
Vie 4 Shah 1544 Ghe3 2295 


ia 


‘= 


= Us tee et I 2 


ec — = be ed 
= ree 
aibe hat tp roktnoos ; oe 
leet $550 30° bad eee eee. ae ae 2 balw 
omtT (s9ind8 {bey pe) ek pin) Cae 
fasjua@th) hy rsitunie x on essunih 


ee 9 me lh le a neil 


ate OLY BEE 


‘a> @ i> 
oie 
a ff - - 
| , @ ’ ! 
i= I 
a “pi al opel 


42 
The resultant data (Table 4) indicate that investiga- 

Promror Che bed site occurs 79 percent of the time, with no 
Significant individual variation. Although this suggests 
that there were no social implications in this behavioral 
pattern, I believe that the reduced frequency of investiga- 
tive sniffing exhibited by the beta animal (coyote F) could 
Me associated with its social rank. It is possible that 
Ripe ceary investigation could be of secondary importance for 
this animal, and that it could be locating its bed in re- 
bation to the dominant animal. Insufficient data, however, 


does not permit this analysis. 
Turning Around Before Lying Down 


Turning around before lying down is well known in 
Parte eenute the functional sstentticance. if any. of -this 
hemavioral pattern istnot/) clearsVoScott+and Fudler (19655 
mW.8 74) believe that it°’’has the adaptive function of*feeling 
with the paws for a smooth area on which to rest." Scott 
(1967, p. 380) also remarked that this pattern "has been 
imaginatively interpreted as tramping down grass or snow", 
but he emphasized that both are nothing more than "enlightened 
guesses," 

During this study, I recorded the presence or absence 
of this pattern as exhibited by coyotes D, E and F (Appendix 
8). The 645 times that these animals were observed lying 
down was insufficient for any individual analysis, but the 


resultant data (Table 5) do present some trends for the LELcez. 
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Table 4. Investigation of the bed site exhibited by 


coyotesth? Ie*and F Betore Pyine™ down, 


Number of Times Lying Down 
(percent in brackets) 


No Exploratory Sniffing the 
Coyote SnEpitins Bed Total 
D 49 GEIS) 205 95 GeO) 25 ay ECLOO 01) 
E oes C2078) M22 07 Se) 154 (100.0) 
F 28 G@23.'5) 92 CLG) L2QGseC LOU. 0) 


Total 109 (20.6) 419" (79.4) S23 a CLOO2O) 
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When ambient temperature was compared with the 
percentage of times that lying down involved turning around, 
a significant correlation of -0.8689 was obtained. This 
suggests an increase in the occurrence of the turning 
pattern at lower temperatures. If this is true, it would 
appear that captive coyotes do not turn around solely for 
the purposeeofrfinding.axcsmooth bed: (ScottlandtFuller, 1965), 
although this function could be involved. The association 
between temperature and turning will be discussed further 
under "Postures Utilized When Lying Down". 

When the frequency of the turning pattern at various 
temperatures during winter months was compared with the 
frequencies exhibited during spring months (Table 5), there 
was noestatisticalsedifference: 

The possibility that turning around has the function 
of "tramping down grass or snow" (Scott, 1967) seems to be 
occasionally involved. Of the 645 times the animals were 
observed lying down, turning around was exhibited 230 times 
(Table 5), of which a definite "tramping" was observed 
5 times. While the typical turning was a "passive" action, 
these "tramping" patterns consisted of actively thrusting 
the feet downward, an action which was highly suggestive of 
preparing a bed. 

The 475 turning patterns observed (includes turning 
before sitting) consisted of 447 complete turns. This 
resulted in an average of 0.94 turns per event. The direction 


of turning was arbitrary, since the difference between the 


Boks sent 4 


: 
aft 
nario Ts Rit ies 
Pw t 
i 
id 
if «4 
: . ’ 
fr 
7 = 1 Sheu 
th f 
fy 
Vv is 
f 
(2) ¢ 
; ee 5} 
bla f og apie 
37°F 5.9 “i BH is 
Ot3, be 


Ltot) etpnom gnitay getaes beam 


4 
sudo -eew "weteaen” ssiartab & dadiy 36) 


» * 3 
~molgse “syi 
eniseutrds 


aninins sehulont)” Lala A i 


— eo 
(tiv bexysetog £8w stitute 
— = 


ut bovloevel awob sialon jads 4 


seuvoe th od PIitw gata sia 


4% asf bouets gr integ 3082 qaiade 


Jidinke egw - bay o 16 goherms : weet styl 


yee 
ydo efw @BG8.0- to nolsathaaie 2 


whic 
jut yi 


piel 
di Yo sgPeTsnOS0 odd nt ‘9a ries 4 
yxd @ib atds ID 020 ip a 


1" oe 


TuOtce aeons Dom ab 2920 K08 cS 


bos s2t05?) bod diooma s ia 
a) 
; " yok be 
sft .bsayloyak sd bives nods 


.“awot -saiiyt mantW b oehitag ‘wenn 

} i 2 2 “site F 

gQ2I376qG Qn ings wo 346 comanpsat a 2 nad 
* 7 a 


is 
r 


= 
A 


sow xficom 7 dosaty gntsuh ert 2 


N ‘ 
pono7e2a ih. inches 


’ 7 h ¢ 
(Yoeef Pee ae Bt 4 ) Vwome’ TO. panty vob: big 
_ 


se ei eémki tO sald 30 /boviovad ‘ells 7 


Qecu” 2 saw selena’, tartans s -~ 


visavitos ie bavetenoo, nares 


. Z 
gaue yvirtpid eaw dotdw nobape 


; | : 


i 


ene 


onne enzer es etqmed ar 


por 


¥; i? ai 


a sere + ae oe 


46 
number of clockwise turns (217), and the number of counter- 


clockwise turns (230) was insignificant. 
Pawing the Ground Before Lying Down 


Murie (1940) observed wolves digging a bed in the dirt, 
a pattern which is occasionally seen in domestic dogs 
Sue Po Stoneberg, pers. comm.). During this study, I 
observed this pattern in 50 of the 645 times that the coyotes 
were observed lying down (Appendix 8). 

Pawing the ground before lying down was exhibited in 
Gry Ur percent of the="walk to Llyingepattenns $ewhtbenpawine 
eccurrédimn only «224 percéntaof dthettlyingitoestandine to 
iyine” patterns. These data@aregstatisteicablyedificerents 
and suggest that pawing is associated with preparing a bed 
by making the ground smooth. The low frequency of pawing 
associated with the "lying to standing to lying" patterns 
suggest that a location that has been utilized as a bediis 


generally smoother than a new bed. 
Postures Utilized When Lying Down 


Regulation of body temperature during periods of 
inactivity is partially accomplished by the position of the 
animal. Hoar (1966) states that an uneven covering of fur 
with poorly insulated extremities serves as an avenue of heat 
dissipation. This infers that if an animal's legs are poorly 
insulated, an animal which is lying on it's side with legs 


extended would lose more body heat to the environment than 
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an animal which is curled-up, assuming the physiology of the 
animal remains constant. It also implies that when ambient 
temperature is high, a more exposed prone position would be 
exhibited, and vice versa. 

Three basic positions are adopted by coyotes when they 
lie down. During this study, these positions were designated 
as: 

iying Position I - Lying on side with both front and 

hind legs extended at right angles 

COLthEey axl saob JEne pody sand. cue ec1de 

of the muzzle on the ground (Fig. 16). 
ryine Position 2 = Lying on sideswith both Erone and 

hind legs tucked under the trunk of 

the animal; “and ene muzzle flat on 

the ground and exposed (Fig. 17). 

Lying Position 3 - As Lying Position 2, but muzzle 

tuckedvunder the tail, (ric. lo). 

The position utilized when lying down appears to be 
associated with ambient temperature (Table 6). Lying Position 
1, which exhibits the maximum exposure of the poorly insulated 
extremities (Fig. 16) was rarely utilized in cold tempera- 
tures, but became the dominant pattern during hot tempera- 
tures.- Lying Position 2, which exhibits a moderate exposure 
Ot the extremities (Fig. 17), was the dominant pattern 
during warm temperatures, while Lying Position 3, with the 
minimum of exposure (Fig. 18), was the prevalent pattern 


during cold weather. 
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Table 6. Ambient temperature and body position utilized 


by coyotes D, E and F while lying down. 


bemperature Time Lying Down Time Lying Down 
Car) (Minutes) (%) 

Ly Lo Ly Total Ly Lo L3 
19 - Less KZ 81 848 941 i 9 90 
2055 = 29 0 43 697 740 0 6 94 
28. @-= «39 495 804 1262 2561 19 32 49 
40 - 49 220 318 374 oie 24 a 41 
a0e a= 59 9:20 B74S91094 2388 a9 16 45 
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Rutter and Pimlott (1968, p. 137) stated that "the 
curled-up position gives good protection from flies." The 
eeucept Of 7 protection from flies" ag a function of Lying 
Position 3 could explain the 11 percent value for tempera- 
tures which are greater than, or equal to, 60°F (Table 6). 

There appears to be an association between the turning 
pattern (p. 45) and assumption of the curled-up posture. 
Although turning around may be a measure of the "reluctance" 
of the animals to come in contact with the ground when lying 
down, it is probably a preparatory pattern which orients the 


body for assuming a curled-up position. 
Huddling At Low Temperatures 


The behavioral pattern of huddling has been shown to 
be of considerable value as a survival mechanism in some 
small mammals (Sealander, 1952; Brody, 1945) and in certain 
species of birds (Gerstell, 1942). This phenomenon has also 
been documented for the muskox, Ovibos moschatus (Hamilton, 
1939), while Allen and Mech (1963) reported that wolves sleep 
near each other for warmth. 

The possibility of huddling at low temperatures in 
captive adult coyotes was examined by recording the time and 
temperature when any two animals were less than five feet 
apart during periods of inactivity (Table 7). 

Statistically, these data are ineteniticantu. This=iarcere 
that huddling in the conditions of this study has no relation- 


ship with ambient temperature. 
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Table 7. Ambient temperature and huddling exhibited by 


CoOy,.o basal iEy amd Pe 


Total Linmeror Total Time When Lying 
Temperature Inactivity Less Than 5.0 Feet Apart 
Gor) (Minutes) (Minutes) Ce) 
19 = Less 2024 Lage 58 
205 — 29 LO 96 38 
SEC ia 2039 3324 15253] 38 
40 =- 49 1066 159 ria’ 
5G «ay p9 3849 2847 74 
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Leaving the Bed 


Hoar (1966) states that increased muscle tone, like 
shivering, is a muscular response associated with heat pro- 
duction. He refers to this response as physical thermogenesis, 
and remarks that cooling of the body surfaces increases this 
reaction. 
Since stretching appears to be an exaggerated form of 
increased muscle tone, it seems reasonable to assume that 
stretching after a period of inactivity would prepare the animal 
for "action", probably in part through increased heat produc- 
tion. Lt also appears logical to predict an increase in 
number and/or frequency of stretch-responses in colder weather. 
The effect of temperature and season on post-inactivity 
behavior was examined by recording the arousal patterns of 
coyote D, E and F. This involved recording time of in- 
activity, occurrence of walking or stretching upon arousal, 
and type of stretch exhibited when it occurred. 
Three basic types of stretch-regponses were noted: 
Stretch Position 1 = Front quarters lowered with front 
legs extended anteriorly; hind 
quarters raised with hind legs 
Straten e. (pian sha. 

Stretch Position 2 - Converse of Stretch Position l 
Geis) 20), 

Stretch Position 3 - Both front and hind quarters 
raised; back arched like a "spitting 


eat! (Fic. 22) -_This (pattern could 


ae) 


Figs 19... Coyote in Stretch Posteiton sie 
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Fie. 20. Goyote aneustretch Postion ga. 
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have a social’ function since tt 
resembles the "challenging 
attitude" presented by Murie (1940). 

The data on the behavioral patterns exhibited by 
coyotes D, E and F following a period of lying down (Table 8) 
suggest that certain trends are involved. 

Immediate walking after lying down appears to be 
independent of temperature and season, but the lying down 
period associated with a walk-response appears to be shorter 
boheme those periods whach resultein awmstretehing pattern. 

This suggests that walking, after a period of inactivity, is 
the arousal-pattern exhibited when the time spent lying down 
LS ansutfaicient for' the animal to "cool-off". However, the 
difference between the periods of lying down for temperatures 
above and below freezing appears to be too small. Because 
Deethiie, © Suegest that a-walkeresponse could® be andicative 
ewan “interrupted périod of inactivity, -and that walking 

is possibly a fear-response. My observations tend to support 
this possibility, since a "frightened" animal rarely exhibited 
a stretch-response. 

Another trend appears when the average time the animals 
lay down for a "stretch-arousal" is compared with ambient 
temperature (Table 8). The data suggest that cold weather 
results in shorter periods of inactivity. 

An analysis of variance of the number and type of 
stretch-responses (Table 9) gave a significant relationship 


between season and type of stretch exhibited. During winter 


42 eonta Bolttonm? Lobsoe A svad 3 


otunolIadoa™ ott babirues 


, (Gael) size vd bosheanale oend $29.0 et 
aa 


tidivxs ame paae ‘foxoltvaded oda 2 
) | rf) amwob griyl 30 bos39q i) axing) 1 
| bev event 915 ania 
aq oo evesqgges nes aniy! i93Ts pentten 93 

civi od sud ,goe8e8 bas a1 a19m rs 


ad o3 i Ka9qqHh SH#ROGS aeyealaw 8 ake abet 


rosje so gpl divest Hosdy, abons oq 


obveq B&B Teds gatdiaw sans 
a 
ae | maqs ‘sara a2 andy eet 
| 7 
ii f oe floor” of basitns ons rey 
i swaetedms? sod awob gobul, Te ahotseq od news 
'B & tiema oot 96 OF 28 =89qe8 anissari vols ‘es 
sala 
oviveos id bios a ala ia bul “sasgan 
® if 
epitisw tents bas, -¥tk vtaohak Xe hoazeg | ae aes pated £ 
| | hd eae 


i Pe ee snenogestes oF a ghee 
1 $a) i ie a an a 
Bottdid«se vlorss Lomios “ounartias * al Me ‘<% 


ij ‘Isminos odd orld se earsve oat none ” 
tasidmp daiw ‘iets inane 


ia) 

ysdiisew bien dag3 Ie ogg ue oe 
4 

{| ar 2 


. ie iat 
| ho sqyd bas ea driis ai | 
i _— bong,’ ’ 

ene monies sagoriibng tae | 
| | a i i wt i¢ bat a ‘ 
seats aaene ee oe | 
1 : F vr ; ats a ae a 
i} — cy i - ; eh an ‘ iy . 


a 7 : - : om] 


59 


“ACK pue S{Ttady SyoreW sapnpToul[xx 
*Azeniqeayg pue S‘Azenuer SA9qwa00q sapntout » 


€S°T 6S BS €6 Conk Det SL CoE Teo 
ray pea | LZ 8c Guz Sead Oe 6re rs SL cE VAOCFTYV TeIoL 
T9= Tt C&S SZ Ved vine a! 0°92 7 GS ce MOTO” 
eee | ST 9¢ 8S 9° ST T° 6€ 87 cL T@IOL 
eel OT T?é ty gly GaGa CY LS cE PAOFDV 
GZ°T S G ST 0°SZ a Ay 9 ST ZE MOTO” xxSutads 
1 hy Sas 77 Lie GE Jarl Aaa fed [7c ime, TeaoL 
eek ay! jf 9 oe ATS GUS 6 T¢é CE PAOCFTV 
G8 *I LG O¢ 6¢ 8 0T OSE ST 07 ce MOTOR %¥1T9IUTM 
faa9 Cxas Taas 4AIeM yo.39e23S AIeM ee ye is he. 
uMOg soyo}919Sg JO AsqunyN (so qnutTW) peArTesqo sanjerzodusay, yuo 
SUTAT ATSITV umogq SuTAT 1oquny 
soyo},9219g ueoay sUTT, e8eADAV 


"uMOp SUTAT FOPPOTAedi er SuUTMOT TOI “a pue 4**(eeoerence 


JO suzoqjzed JTerOTAeYSq JY OF UOTIETISA UT uvosess pue sainjerAodwoq JueTquy ‘*g eTWGeL 


ieee L £Os-S 77° 9 oT oS C8 uc VA aera G6°9 S83 ise 7 TeIOL 
GOs CLS 68" > 7 OM4C 6 OT Se oe | 80°7 77 °T ye EE PAOWNTE 
60°S VSa 7 SS °° % CC gC Cle@l 61 i Suak L974 97 °T UGC TeqIoL 
GT°# 708 ¢ iy are 66°0 OVO Cie 0) Dione 79°T rae | TeIOL 
O35 2 of T 79°T Cow £630 0S°0 £03 68°0 7 1 FAOW- TE ¢ 
oH ES 88°0 a7 0 GGes0 t lee) 60°0 ay ae ai 40 S te 0 Vik 43$ 
VALS EGe tT Be tL Seg Ba T8 20 7E°O 59° a 99°0 COST TROL 
Sh! Sas Lae.0 Ze. 0 CLAD o7 30 Sc. 0 06°0 E60 ‘LGED FIOW-TE - 
Gee 99°0 GS‘O C0 Co 20 60°0O bL 40 beg 97°0 Oman A4$ 
GiaeS ot ¢ 36 26 COme L9 et yy a | OL 6 GS°*0O GS°T TeIOL 
eer 2 Be eae C7 °T 0 fest 76°0 0S °O oT co. Coe 0 SAOW-TE 1 
Ee 00. T 6S 1 OS ae1 LOm0 T6°0 G6°0 Ep eG 0 OCs 13§ 
IgZE AIg7€ Toee dpe I,c€ Agz€ (seanuty) 

dAOQYV MOTOQ Te 20 1 dJAOGgY MOTO 14 61, sAOQGV MOTOQG ButAT od AZ, 

TeIr0% SUuaSEeOS [EI0} 2 Ur eLS A9IUTM sUT I yo79e19S 


‘uMOp SuTAT oWTi pue fuosess Soanjieazodusaq 


O} uoTIeTeA ut g pue gq Sq saj0Kk09 Kq porAtqtyxes sesyo,eaqs FO ovdh} pue AZqUNN ‘*6 PFTQGFL 


re 


— 
ia 


:* Fa 
bas 


1? 
7 
“ 


ee ee 


61 
(December, January, and February), there was a significant 
shift away from Stretch Position 1 (Bigarl9) stowardhStretch 
Position 3 (Fig. 21), while in spring (March, April, and May) 
the converse was true. Stretch Position 2 (Fig. 20) remained 
at a constant rate of occurrence during both seasons. 

This shift in stretch-type may be associated with the 
reproductive period. Since coyotes in Alberta mate in late 
February (Soper, 1964), the winter sample would include the 
preparatory period (pro-oestrum) and the mating period 
Minicemans 1940). If StretchiPosition Sh4éFigke2tymistassoci- 
ated with the "challenging attitude" of Murie (1940), the 
increase in number during the reproductive season could 
indicate a greater frequency of interactions between the 
animals, Scott and» Fuller .(1965) remark that the reproductive 
period causesidomesticsdogstto: becomevhighlyi"excited", 
Suggesting a greater number of interactions. 

There is an interesting trend in the number and type 
of stretch-response (Table 9) which suggests a greater number 
of stretches with an increased period of lying down. This 
implies that stretching may function as a warming-up mechanism 


to facilitate muscular and/or nervous responses. 
Behavior Associated With Self-Grooming 
ee ee 


Scratching and Biting 


Scott and Fuller (1965) reported that domestic dogs 
will scratch or nip an "irritating" region, but they did not 


mention the relative frequency of each pattern, or the body 
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region which receives each response. 

During this study, I recorded scratching and biting 
involved in self-grooming exhibited by coyotes D, E and F. 
Scratching or biting as a displacement activity (Hinde, 1966) 
was never detected with coyotes D, E and F, although coyote A, 
On one occasion, exhibited what appeared to be displacement 
biting. This displacement activity occurred when coyotes D, 
Beandabawereyplaying intcager3e(Figenl})t tGoyotesA,.inteage 1, 
became highly "excited", and whirled around in a circle while 
Ditanetherceftlanks: ritiisipossiblerthati the Yescitement! of 
the play in the adjacent cage may have promoted certain 
avtonomic activities which, in turn, elicited biting (Hinde, 
1966). However, it is also possible that this apparent dis- 
placement activity was actually a response to an irritation. 
In anyicase,vit appears(/ that) scratching» or, bitingeasgasdis= 
placement activity was rarely, if at all, exhibited by these 
coyotes. 

Morphological characteristics appear to influence which 
response is exhibited. Scratching was directed only toward 
the head, neck, and shoulder, while the rest of the body and 
the shoulder received a bite-response. The primary region 
which received scratching was the lower half of the head 
4448 -percent)i!yBiting was directed mainly toward the thoracic 
region of the back (40.0 percent). 

Although scratching was exhibited 51.6 percent of the 
time, it was directed toward approximately 1/5 (an estimate 


of the body. This represents a significantly greater frequency 
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of responses in the head-neck region than for the rest of 
the body. If wscratchingWand ibiting are a means of relieving 
aieitucetation,ethis concentration could indicate that biting 
Beemore, etiective, if the adrvuitation,is evenly distributed 
over the body. However, the concentration of bite-responses 
in the thoracic region of the back suggests that the causal 
Bacon, tf anys which elicits scratching or bitingsis  con-= 
centrated toward the anterior portion of the animal. This 
Suggests that scratching and biting are probably equal in 
effectiveness for relieving an irritation, and that the 
response which is exhibited depends on the location of the 


trricant.. 
Licking 


Scott and Fuller (1965) report that domestic dogs will 
lick their inguinal region and wounds, but exhibit no elaborate 
cleaning and grooming. 

Licking in the captive coyotes that I observed was 
directed primarily toward the distal part of the front legs, 
with occasional licking of shoulders, thighs, and inguinal 
region being exhibited. Licking “thesdistale part of the hind 
legs was never observed, although this action probably does 
occur. Typically, the animals exhibited licking only when 
lying down. 

The frequency of licking appeared to be associated with 
certain environmental conditions (Table 10). A straw-covered 


eioor, which was dry, promoted very little grooming. The 
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presence of snow, however, resulted in a significant increase 
in self-licking. When the snow was covered with straw, the 
increase was slight, but elaborate grooming was exhibited 
when the snow was exposed, especially when the ambient tem- 
perature was above freezing. 

This type of response appears to be involved when the 
animal becomes soiled, and is frequently seen in domestic 
dogs (R. P. Stoneberg, pers. comm.). 

Licking as a displacement activity would be exhibited 
Poeae nish intensity and/or in an irrelevant situation (CHinde, 
1966). This, however, was never observed in this study, and 
probably never is exhibited in captive coyotes. The low 
frequency of licking exhibited by an alert animal in a dry 
cage (Table 10) supports this hypothesis. There was also 


no daily rhythm exhibited. 
Rubbing and Rolling 


The functional significance of rubbing and rolling in 
canids appears to have several possible explanations. Kleiman 
(1966) believes that they should be considered as a means of 
dispersing scent. Van Wormer (1964) stated that coyotes 
merely "like" to roll on strong odors. Murie (1940) reported 
observing five coyotes "cleaning" their fur by vigorously 
rubbing their throats and muzzles on grass, after feeding on 
a carcass. This latter observation is the reason I included 
this behavioral pattern in self-grooming. During this study 


I did not observe any rubbing or rolling in a definite pattern 
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of self-grooming. 

Behavior Associated With Elimination 

a he 
Preequeticy jot: Elimination 


Ozoga and Harger (1966) stated that trailed coyotes, in 
northern Michigan, averaged one urination every 2.5 miles and 
one defecation every 6.5 miles. However, neither the 
temporal frequency of these patterns, nor the sexes of the 
animals were reported. 

In an attempt oto assign a frequency rate for elimination 
ie nature’, I utilized ithe data on general activity of 
coyote A in captivity. This female averaged approximately 
Sveeetereatyped circuits! per hour of activity }(Fie. 3). 

Since the length of each circuit was approximately 30 feet 

(Fig. 2), the animal travelled 2.2 miles during each hour of 
activity. By extrapolating these data with the data presented 
by Ozoga and Harger (1966), the temporal frequency of 
elimination in "nature" appears as an average of one urination 
every 70.9 minutes, and one defecation every 184.3 minutes. 

Mite these rates amemhiehly artificial, I befieve that they 

are sufficiently accurate for a comparison with the relative 
rates of elimination which were exhibited by the captive coyotes, 
assuming the physiological processes remain constant. 

The frequency of elimination exhibited by coyotes D, E 
and F (Table 11) was examined by averaging the data for the 
two males (coyotes D and F), and then averaging the resultant 


figure with the data for the female (coyote E). This 
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68 
procedure treats this litter as a population of coyotes with 
2050: SO sex ara tio. 

The frequency of urination exhibited by coyotes Dy, £ 
and F showed an average time of 338.4 minutes between each 
urination pattern, a rate which is 4.77 times smaller than 
the frequency of micturition in "nature". This reduced 
frequency of urination in captivity could be a result of the 
environment, since novel odour-bearing and visual objects 
arewrare in.a cage. Kleiman (1966) .considers novelty to be 
a stimulus for urination in male coyotes throughout the year, 
and in female coyotes during the reproductive season. 

Derécativon in» captivity, however; cshouldtnotibe 
associated with novelty, since Kleiman (1966) states that 
coyotes downot use feces as material for®marking; although 
domestic dogs and foxes might. This suggests, all factors 
betuceequal, that defecation in captivity should occur at a 
rate wotcheisesimilar *tovdefecattiontin “natures 

When the frequency of defecation exhibited by coyotes 
DSOE andefu(table 11) wassanalysed, theraverages timesbetween 
Pachepattern wasi476. 7 minutés,eore2559 timestlessefrequent 
thanuldetecation®in) nature"... This suggests»thatedefecation 
could be directed toward novel objects, and hence, defecation 


could be involved in depositing odor. 
Behavior Preceding Elimination 
Sed SS ites cel = Beieremnteasmatadaicbalaa sates: 


Martins and Valle (1964) report that a male domestic 


dog will always "sniff the target" before assuming the adult 
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69 
posture of micturition, while the female may omit any olfac- 
tory exploration. Information on pre-defecation behavior 
was unavailable. 

Behavior exhibited by coyotes D, E and F prior to elim- 
ination (Table 12) showed no statistically significant differ- 
ence in the presence or absence of olfactory exploration. 

This suggests that sniffing the ground before elimination 
Ocewrred /5.% pércent of the time, regardless of the type of 
Primioation. Olfactory exploration, or the Lack of it, 
occurred in both sexes for both elimination types. 

The occasional lack of pre-urination exploration in the 
adult males could be associated with micturition patterns that 
occurred as autonomic responses in conflict situations (Hinde, 
1966). However, it probably indicates that urination in the 
condttions of captivity’ was*not consistently involved in. scent 
marking. 

The occurrence of pre-defecation exploration supports the 
possibility of feces being involved in the deposition of odor 
(see "Frequency of Elimination"). Since this exploration was 
exhibited by both sexes, it is possible that the female could be 


involved in scent marking, contrary to the opinion of Kleiman 


(1966). 
Postures of Elimination 


The postures of elimination exhibited by the captive 
coyotes (Figs. 22, 23 and 24) were similar to those of the 
domestic dog (Martins and Valle, 1964; Scott and Fuller, 


1965), with the exception of the micturition posture of the 
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Pre-elimination behavior exhibited by coyotes D, 


Type of Number Per Coyote 
Elimination D E F Total 
Urine 2 1 1 4 
Urinate 7 1 12 20 
Defecate 0 1 3 4 
Defecate af 2 Z 5 


el 


. 


Fig. 22. Micturition posture exhibited by juvenilemand) acul2 


male coyotes in captivity. 
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Micturition posture exhibited by juvenile and adult 


female coyotes in captivity. 


f hes) 


Fig. 24. Defecation posture of coyotes in captivicy. 
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74 
adult male. The adult males observed during this study never 
displayed the typical leg-lifting that is so familiar with 
domestic dogs, even though this pattern has been observed in 
captive coyotes (Dleiman, 1966). Berg (1944) states that 
leg-lifting is innate and controlled by the amount of 
Festosterone® ins the*bodys soft the*retention® o£° the*® infantite 
pattern of urination in the males was probably associated 
with the conditions of captivity, since yearling coyotes are 
sexually mature (Snow, 1967). Scott and Fuller (1965) state 
that male domestic dogs, when confined to an area, rarely 
exhibit leg-raising. They also state that the primary 
stimulus of leg-raising is the odor of a strange dog's urine 
in combination with visual landmarks. This suggests that 
leg-lifting probably is a ritualized behavior associated 
With the deposition of scent. However, the occurrence of 
exploration before urination (Table 12) suggests that the 
males did use urine as a marker. This suggests that the odor 
of a strange coyote may provide a stronger stimulus for scent 
marking than is provided by litter mates, and that leg-lifting 


occurs only in response to a strong stimulus. 
Behavior Following Elimination 
CREAT Sheil ial adlaacemeneiddlioe el = Sie ralienbecionateineanatne mae, 


The only behavioral pattern exhibited by the captive 
coyotes following elimination was the presence or absence of 
olfactory exploration of the elimination site. The lack of 
any pattern of scratching the ground was probably associated 


with the conditions of captivity, since Fentress (1967) 
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noted that a tame wolf exhibited scratching after defecation 
only when on a strange territory. Typically, though, most 
males and some females exhibit scratching after urination 
(Kleiman, 1966), and after defecation (Scott and Fuller, 
1965). This suggests that scratching the ground, like leg- 
fitting (p. 69), could be a ritualized behavior associated 
with scent marking, although a novel odor is required to 
elicit both leg-lifting and scratching. 

Behavior exhibited by captive coyotes following 
elimination (Table 13) showed no statistical difference in 
Ene presence or absence of olfactory exploration. This 
suggests that sniffing the ground following elimination 
eceugned(/2./ pencentio£ athe obime, fnegardlessGofethe type of 


elimination. 
Elimination Sites 


Hediger (1964) states that the elimination sites of 
many captive predators are "localized", for these sites have 
a significance as a marking place. During this study, I 
recorded the observed sites of urination and defecation, and 
collected the scats for 21 days from cage 3, hoping to estab- 
lish the location of the "scent posts". This analysis was 
based on the assumption that cage 3 was large enough for 
localization of elimination sites to be displayed trots 
Patt exists. 

The urination sites of coyotes D, Jf ane Fin (cage 3 


(Fig. 25) do not appear to exhibit any localization. The 
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Table 13. Post-elimination behavior exhibited by coyotes D, 


E and =f. 

Type of Post-Elimination Number Per Coyote 
Elimination Pattern D E F Total 
Urinate Walk 5 0 1 6 
Urinate Explore 4 2 dies 18 
Defecate Walk il 2 0 3 
Defecate Explore 0 1 = 6 


ee 
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Fig. 


yaaa) 


Micturition sites of coyotes D, E and F in cage 3. 
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78 
center of micturition distribution near the center of the cage 
and the distribution of urination sites suggests a random 
Sccurrence, of urination sites: in captivity. 

The defecation sites of coyotes D, E and F in cage 3 
(ere, 26)Pappear to exhibit Localization. The center of 
feces distribution suggests a shift towards the west end of 
the cage. This shift could be associated with the heavy 
utilization of the east end of the cage as a bed site (Fig. 
15), for Young and Jackson (1951) state that coyotes are clean 


about their dens, with little refuse or odor present. 
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Fig. 26. Defecation sites of coyotes D, E and F in cage 3 


over the period May 14,1968 to June 3,0 270c. 


x 


sv Qs 


Se ae oa 4Y3113HS S 
iG 
3ON33 GOOM == 
NOILNGINLSIG 
$3034 4O Y3BLN3O & Sa a 
$3933 40 YSaWNN Zl 3lvo  «e 
SBSHSId Y3lVM = ‘GV 1SOd @ 
| | | 
3 ot ee, |  e8 v | A 
| | 
ee Mey de remy | igs cot yg 5 el get ge oh | no ce eel er 
| | 
G C SG rs eau G 


=) L 39V9 


Se Ee lee ee ff ese eel 


> 


No 
ve = 
‘ 
im & 
re 

j 
\ v1 


| > 
{ 
y 
U ‘ ? 
Py 
iv 
tal | 
S.4 
. YF) 
LJ | 
af 
e l., LD 
cae 
, Me 
j 2° 
i r 
| a", ‘a q 
. r®| 
| 4) Js 
i 
. : 
7 
} i , 
—- i — _— <a , camel - 


- = 
i 


80 


CONCLUDING DISCUSSION 


Maintenance, or non-social behavior exhibited by 


coyotes in captivity which I noted during this study con- 


sists of the following: 


A 


The bed site was generally situated in an elevated 
and/or concealed location in the cage. 

When lying down, the animals located themselves next 
to a wall with their backs facing the wall 86 percent 
of the time. This was probably associated with an 
element of "security". 

Coyotes E and F appeared to favor one side of their 
body when lying down. This trait was examined by 
suggesting asymmetry in the lengths of the humeri. 
Meteorological elements appear to be of secondary 
importance in the location of the bed ssite. with ithe 
structtiral characteristics of the cage being most 
important. 

Turning around before lying down appears to orient the 
body of the animal for the posture exhibited when 
lying down, although it occasionally functions in pre- 
paring the bed. 

Pawing the ground before lying down appears to be in- 
volved in preparing the bed by making the ground 
smoother. 

The posture utilized when lying down appears to be 
associated with ambient temperature. 


Huddling behavior of adult coyotes has no relationship 
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81 
to ambient temperature. 
Captive coyotes appear to lie down for shorter periods 
wheneiteiaicoldithan whenhit cisewarn. 
The type of stretch exhibited after a period of in- 
activity may have social implications. 
Captive coyotes appear to exhibit a greater number of 
stretches after an increased period of lying down. 
Stretching may be associated with heat production 
through increased muscle tone. 
Scratching and biting are probably equal in effective- 
ness for relieving an irritation, and the response 
exhibited depends on the location of the irritant. The 
causal factor which elicits scratching or biting appears 
to be concentrated toward the head of the animal. 
Self-licking is exhibited when the animal becomes soiled. 
The frequency of urination and defecation appears to 
béwless infieaptivity thanain eg nature lattl his ie gpneb- 
ably sassociated withylackrof jnovelkty tinea hcage. 
Pre-urination and pre-defecation exploration suggest 
that both eliminative patterns are involved in scent 
marking. Both sexes exhibited these patterns. 
Postures of elimination are similar to those of domestic 
dogs, although the males never displayed the leg-lifting 
posture of urination. This was probably associated 
with lack of novelty in the cage. 
Scratching the ground was never exhibited after 


elimination. This was probably associated with lack 
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82 
of novelty in the cage. 
b9s Urination sites of coyotes in captivity appear to be 
randomly distributed in the cage. 
20. Defecation sites of coyotes in captivity appear to be 
located away from the bed site. 

The general activity of coyotes in captivity appears 
to be associated with several meteorological elements, 
although photoperiod probably influences gross activity to 
the greatest degree. The circadian rhythm exhibited by 
coyotes in captivity suggests that these animals are diurnal 
ene ChelrPpactivityP* with the*peak®oflactivity*®occtirring 
shortly after dawn. This shift away from the nocturnal 
pattern of coyotes in nature was probably associated with 
Pie avazlapility® of food? 

Ambient temperature, relative humidity and barometric 
pressure were each associated with general activity of coyotes 
ne Captivity) ©The" coyotés’ appeared*tovexhibititherhighest 
Pevets of activity at,.30- to 60°F, low relative humidity and 
low barometric pressure. The barometric pressure exhibited 
the closest association with activity. 

The relationship between the wind and general activity 
was examined by restricting the analysis to the association 
between wind and pressure change, with the resultant influence 
on activity. It was noted that winds up to 14 miles per hour 
stimulate activity while higher wind velocities reduce 


activity, although a major wind with a positive pressure 
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83 
change resulted in a smaller reduction in activity than a 
major wind with a negative pressure change. 

The only seasonal change in activity occurred during 
the spring, when there was a significant increase in activity. 
The causal factor for this increase could be associated with 
the denning behavior of female coyotes. 

Probably the most prominent association examined during 
this study was the apparent oscillation in general activity 
during the lunar cycle, with a significant increase in 
activity during the full moon. The oscillatory nature of the 
curve appears to eliminate the possibility that the animals 
were responding to lunar illumination, since the intensity 
of light should increase at a linear rate between the new 
and«full moon. A more probable explanation, for the nature 
of the curve would be that the activity patterns of the cap- 
tive coyotes are associated with some meteorological element 
whicheoscillates sinesa»similar fashionyduring the lunargcyele. 
Howevers | Namias» (1951, \p. 819) statessthat®"nodoneyhas,ever 
proved in a single case to date, that during or after a given 
arrangement of the moon or the planets any weather phenomenon 
occurred more frequently or less frequently than would have 
been expected from chance.'"' He goes on to remark that "the 
influence of the moon upon the atmosphere is restricted to 
producing atmospheric tides, which represent diurnal pressure 
variations that amount to only 1/1000 of the changes associated 
with weather developments."' Chapman (1951) reports that a 


multitude of meteorologists have vainly sought for lunar 
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84 
monthly meteorological variations, and he considers a semi- 
diurnal oscillation to be more feasible. 

Lap epitecor these stronewarecuments against any lunar 
influence on the atmosphere, I will attempt to explain the 
auparene oscillation in -activityeduring the lunarvcyciea by 
considering the possibility of a lunar influence on baro- 
metric pressure. There are two reasons for this choice. 
First, the activity of coyote A exhibited a stronger associa- 
tion with barometric pressure than with temperature or 
relative humidity. The second reason is that of logic. 
Since the gravitational attraction of the moon is a tide- 
producing force on the oceans of the world (Rogers, 1960), 
there is no apparent reason why the moon should not produce 
tides in the atmosphere, for air, like water, is matter, and 
maoter is subject to variations in the effective gravity. 

The procedure followed in analysing the possibility of 
a lunar influence on the barometric pressure was to restrict 
the sample period to the times between 2300 and 0100 hours. 
This two hour period, in essence, holds the sun constant, and 
at the opposite side of the earth from the study area (Davis 
and Foote, 1953). The result of this procedure is that the 
moon is the only tide-producing force that varies at the 
study site (Fig. 27). This appears to be essential in 
determining any lunar influence on the atmosphere, for even 
though the lunar tidal action is 2.4 times as great as the 
solar tidal action (Chapman, 1951), the combined sun-moon 


effect would probably have a dampening influence on any 
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21s 


Temporo-spatial arrangement of the lunar synodic 
month (adapted from Whipple, 1941, fig. 63) and 
its relationship with the sample period at Edmonton, 


Alberta. 
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oscillation that could occur. 

Another advantage to utilizing a two hour sample period 
is that it limits the number of apparent lunar-days that the 
aLea 1s exposed to. Since the rotating earth moves a specific 
area, tn relation to the moon, through every stage of the 
iMwar cycle in a 24 hour day, a 2 hour period would restrict 
the area to the influence of approximately 2.46 lunar days 
(Whipple, 1941). The result of this procedure is that during 
the two hour sample period at any stage of the lunar cycle, 
the moon will be located at a specific region in relation to 
the study area. Thus, both the moon and the sun are essenti- 
aviy constant in location for each specific day of the lunar 
evere.,.) with each day of the Lunar cycle having a different 
Perscilonship with the location of the moon (Fie. 27). 

ine, resultant data (Fis, 28) suggest an oscillation sor 
barometric pressure as the moon travels around the earth. 

This oscillation, when correlated with the oscillation ex- 

Hitited by the activity of coyote A (Fig. 14), gives a signifi- 
paneecorrelation of -0.4832. This relationship is a similarecs 
the negative correlation obtained when activity was related 

to the barometric pressure (see "Activity and the Barometric 
Pressure"). This suggests that the moon may produce an oscilla- 
tion in barometric pressure which may in turn have been associated 


with some changes in activity recorded during this study. 
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Fig. 28. Lunar cycle and barometric pressure recorded from 
2300 to 0100 hours (mean values, and pooling the 
values from each lunar day with the adjacent days) 


over the period July 22, 1967 to June 2, 1968. 
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APPENDICES 


Appendix 1. Coordination of the periods of general activity 
or inactivity of coyotes A, D dnd E during 50 
hours of observation over the period May 10, 


19691 to May, 19, 1969. 


Start Observation Coordinated Activity 
Date Observation Time or Inactivity 
(Time) (Minutes) (Minutes) 

May 10 0640 180 Li2 

10 1240 E20 38 

te gh 07.25 1380 159 

ibd 1240 EG) 226 

be 0545 90 62 

i2 1140 135 66 

13 0530 105 105 

1 L119 120 fis 

14 0535 100 35 

14 1150 £30 kee 

B5 0535 35 94 

5 Lr30 Ne es. 69 

16 0540 80 52 

16 1100 215 138 

Oy O7:15 80 80 

17 1455 320 218 

18 0725 90 90 

18 LA25S 555 es) 

19 0655 LW ie ire 
Total 3000 2200 
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Appendix 4. Barometric pressure and ambient temperature 
recorded from 2200 to 0300 hours (mean values, 
and pooling the values from each pressure group 
with the adjacent groups) over the period 


Jt@ily 22, £967 ta Juaeé 2, L9GS. 


Barometric Hours Ambient Temperature (<8) 
Pressure (mb) Recorded Mean Standard Error 
910.0 = Less 4 J00e 3.6 
Thee °S-91240 6 LS AP 5-79 
Siege = Gas 3 42.5 3e5 
914.1 - 916.0 18 “42s 2 Ze 
916-h = 918.0 30 362 Zot 
918.1 = 920.0 a2 He RS 1.9 
92034 =.922.0 50 29.8 bes 
S227 = 924:0 56 3k. 8 pare 
924.1 = 926.0 67 31.2 24's 
926.1 = 928.0 oe 34.4 Lee 
928.1 = 936.0 81 ie Be DL L.9 
930.1 = 932.0 82 34.38 Le 
932.1 = 934.0 74 ooo Ly 
934.1 = 936.0 69 295% Zee 
P3641 = 938.0 ao PAF ee 2.8 
938.1 = 940.0 49 LL ie ia5 
940.1 = 942.0 34 23 iee 3.2 
942.1 - 944.0 aM 19.4 ee 
944.1 - More 16 ia 0 ey 
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Appendix 5. Barometric pressure and relative humidity 
recorded from 2200 to 0300 hours (mean values, 
and pooling the values from each pressure group 
with the adjacent groups) over the period 


Julye2 2 L907) tos June 258 19Go. 


Barometric Hours Relative Humidity (%) 
Pressure (mb) Recorded Mean Standard Error 
914.0 = Less i7 a5 She te 
BL4cie=0916.0 23 81.0 326 
Siguzia=- 918.0 30 alet 237 
o1L8ebhe~4 920.0 x3 a eA yang! 
S20eih=1 922.0 50 $3.6 Za 
922.1 - 924.0 56 Soars Peg 
S24e740=9926.0 66 fs 8 eh) Lae 
926.1 =- 928.0 70 86.4 Lea 
92321 —- 930.0 80 87.6 136 
930-21 = 932.0 82 G7 ..4 163 
93201 - 934.0 74 84.8 iG 
S341 = 936.0 69 84.6 beads: 

936.1 = 938.0 58 Si. Led 
938.1 = 940.0 49 8729 0 
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Appendix 6. General activity of coyote A recorded during 
each month and season over the period July 22, 
1967 to June 2, 1968, with associated pressure 


and temperature data. 


Month Mean Mean Mean 
and Hourly Pressure Temperature 
Season Activity (mb) (28) 
July = - ~ 
August al bigs 93265 Slo 
September 68.3 OZiiraed 46.5 
October ore 2 926.1 SA ®, 
November ~ - - 
December 66.7 ov Se: cue: 
January 624.5 Gadel 2.4 
February a yi 934,39 Lea 
March Send 928.9 2020 
April 96.5 ET Sa. a UaeL 
May OOo S300 41.4 
June = = = 
Autumn 693.6 ~ - 
Winter Dien - - 
Spring 99.5 - = 
Summer 66.7 - - 
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Appendix 8. Behavior exhibited by coyotes D, E and F before 


assuming a posture of inactivity. 


Number of Events Per Animal 


Pattern* Coyote D Coyote E Coyote F Total 
W- S 62 55 64 181 
W-tL £972 29 16 ti 
Sn - § 18 36 108) La? 
Sn = L 161 101 48 310 
W-tT-S 7 wi 5 1k 
W-T-L Ve S EZ oe! 
Sn - T - S 1 4 16 20 
Sn - T = L 44 Pal 44 109 
P 24 5 21 0 
So = L 6 27 ae 60 
Se Tl = L They 18 oe 85 
L-Te-L S13) iS 50 96 
Misc. a2 10 ZS 55 
* W = walk 

Sn = olfactory investigation 

S sit down 

L = lie down 

Hree cine around 

P = pawing the ground 
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